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If you wanted to be an astronaut, 

what would be 


your firs 





^iant step? 


It’s obvious. Ring NASA. There’s not a iot 
those guys don’t know about training people 
to fly their spacecraft. And they know the 
best way to do it. Themseives. 

At Microsoft we take the same view. 

That’s why the best way to iearn more 
about Microsoft technoiogy is at your near¬ 
est Microsoft Certified Technicai Education 
Centre. 

Microsoft CTECs know Microsoft products 
inside out. They have Microsoft Certified 
Professionais and Microsoft Certified 
Trainers on staff who are experts in impie- 
menting, deploying and teaching Microsoft 
technoiogy. Aii for one specific purpose. To 
appiy their expertise to your environment, 
your situation and your needs. 

At the end of your chosen course, you too 
can become a Microsoft Certified 
Professional. It might not get you to the 
moon, but it can make you a star. 

So launch your Microsoft technoiogy 
career now by contacting your nearest 
Microsoft CTEC beiow, or by visiting: 
www.microsoft.com/australia/training/ctec/ 

Great training offers now available for 
Microsoft® Windows 2000®, Microsoft SQL'“ 
Server, Microsoft Exchange Server and 
developer tools. 



Com Tech Education Services 13 12 01 

Drake Training 1300 362 262 

interim Technoiogy 13 2120 


NSW 

ASPECT Computing Pty Ltd 
Auidhouse Computer Training 
EDUCOM Austraiia 
Giobai Knowiedge Network 
The Training Group 


(02) 9928 1188 
(02) 9283 8555 
(02) 9957 1633 
(02) 9223 4860 
(02) 4961 0388 


Accord iT Soiutions Pty Ltd 
ASPECT Computing Pty Ltd 
Wizard Computer Training 

QLD 

Auidhouse Computer Training 

Dialog Pty Ltd 

Sunhse Computer Systems 

TAS 

The Quill Consultancy Pty Ltd 


Computer Support & Maintenance (08) 89811499 


(02) 6282 2122 
(02) 6247 7677 
(02) 6275 0730 

(07) 32212105 
(07) 3247 1000 
(07) 3232 9999 


ASPECT Computing Pty Ltd 
Auidhouse Computer Training 
EDUCOM Australia 
Global Knowledge Network 


(03) 9230 2222 
(03) 9804 5648 
(03) 9670 0388 
(03) 9620 2000 
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meet the family 



Whatever your application or your budget, Compucon 
has a family member we’d like to introduce you to. 

From the Hyperion corporate workstation to the Atlantis series 
personai computer for demanding home professionals. From 
the go-anywhere ultra-compact Galileo sub-notebook to the 
affordable no-nonsense Orion notebook. All members of the 
Compucon family are conceived and developed to the highest, 


exacting international standards. They're rigorously tested by 
our team of engineers, and built-to-order using the latest leading- 
edge components like the lntel®Pentium®lll Processor 700 MHz. 
So, whatever your inclination, Compucon has the right combinaton 
of quality and features at the right price. You can be confident 
the Compucon family represent real value in both home and 
pentium®/// business computing. 


C COMPUCON 



Sydney (02) 9417 7166 • Melbourne (03) 9870 5567 • Adelaide (08) 8238 9000 • Brisbane (07) 3856 0999 • Perth (08) 9244 
The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. 
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Newsline 

10 ATO crack's intranets 

www.thin2000.com; 

Free Windows 2000 
seminars; Dreamweaver 3 
and Fireworks 3; 



2 Windows 2000 Server 


Steps to Prepare for 
'indows 2000 

2in2K is finally here and 
le migration process 
on’t be easy. Here’s how 
)u can get a jump on the 
2in2K rollout. 



i8 Win2K Internals 

iside the Windows 2000 kernel 

rundown of the modifications and additions to 
le NT 4.0 core to create Win2K 


iO Security 

ie Handy Security Toolkit 

ver wondered what security software is needed to 
:t the right mixture of checks and balances to secure 
Dur network. Here’s the answer. 


GST deadline struggle; 55 Westpac reaps worldwide 

Intergraph’s Wahoo; Win2K kudos 

Microsoft and Ericsson, One of Australia’s long standing 

Dell and Linux partnerships financial institutions gives us a 

peek at what it has achieved with 
Windows 2000 beta. 

Support 

67 Where do I find it in 
Windows 2000 

A map to finding that essential 
NT tool in Win2K 

68 Windows 2000 Server 
Recovery Tools 

Practical advice for solving Win2K 
installation problems 



Lab Re p orts 

20 NetIQ's AppManager Suite 

An application that lets you 
manage your network from 
one console 


74 What's new in Win2K's RAS? 

A look at improvements in 
Win2K’s RAS 

Training & Certification 



24 Drive Image Pro 3.0 

Cloning software just got simpler 


Buy eris Guide 

26 Notebooks 

In the market for a new 
notebook? We have the low 
down on the new machines 
in the market. Take your pick. 


76 Microsoft Official Curriculum 

Looks at the ttaining initiative 
developed by Microsoft to provide 
network managers with the skills to 
support the Windows 2000 operat¬ 
ing platform. 


Q&A 


79 Norton Speed Disk for Windows 

NT; SCSI CD-ROM device avail¬ 
ability; Networking on NT 4.0 
SP4; Automatic NT backup; 
Renaming a PDC, to an existing 
domain name. 




















..miles from home, 
a long way from the office, 
but she’s got protection.. 


E-mail and the Internet has opened up a world of 
business and communication opportunities for 
everyone, but you cannot benefit from this freedom 
unless you have confidence in the security of your 
information resources. 


F-Secure, formally Data Fellows, is giving this 
confidence to home users, and all sizes of business, 
through a suite of easily implemented, but powerful 
virus protection and encryption products, which can 
be launched individually or welded into a unique 
solution - Security as a Service™ 


Security as a Service is a powerful new way to 
provide easily managed, centrally controlled, 
policy-based security to every PC on your network, 
and to every remote user, regardless technology or 
geographical locatiorj. - 


Security as a Service'^ is deployed as far and as fast 
as the informatum that it protects, guaranteeing your 
security, quickly, easily, and with minimum cost and 
disruption. 


F-Secure Anti-Virus, 
Encryption Products and 
Security as a Service^” 

- Secure communication, 
productivity and profitability, 
wherever you are. 


To fully realize the benefits of working in a totally 
mobile, global E-Business world, you need 
F-Secure’s powerful virus protection and encryption 
products and the dynamically distributed protection off 
Security as a Service™. 


Open Sytsems Pty Ltd - Australian distributors for 
F-Secure products. 

Call us today or visit our Website and see how 
F-Secure can work for you. 


218 Northboume Ave. Braddon ACT 2612 
Phone: 02 6261 4900 Fax: 02 6257 9800 


wwv^pensystems. com. au 
info@opensystems. com. au 







Geanng up for 
1/Vindows 2000 



M Happy New Year to all and 
sundry. I hope this missive finds 
»» you in fighting form to meet the 
emands of the year. As you can see from 
ur new look, we certainly are. Let me 
ike you through some of the changes. 

The biggest change has been made to 
le name of the magazine - now 
Vindows 2000 Magazine. This change 
:flects the important role the new OS is 
spected to take in the IT plans of 
tost organisations. As history has proven 
nth Windows 3.11, 

('^indows NT 4.0, 

(Windows 95, Windows 
8 - or even Linux for 
lat matter - the market 
dll move towards a 
ew OS. 

And as Windows 2000 
I not a new OS but an 
nprovement of a platform 
hat exists within a large 
umber of organisations 
mrldwide, its uptake is 
xpected to be bigger than 
sual. How long it takes for this 
ptake to peak is another question alto- 
;ether and one that no one can answer 
et. However, the interest voiced on var¬ 
ans Windows 2000 discussion forums 
nd the like, leads one to believe that it 
night be sooner rather than latet. 

This month the magazine focuses on 
ireparing the organisation to migrate to 
l^indows 2000. As the operating system 
ras released to manufacturing on 
December 15 - setting the scene for the 
ireviously set shipping date in February 
o go ahead as scheduled - we believe this 
rticle is particularly timely. Other stories 


look at, navigating your way around the 
new OS, new features in Win2Ks RAS 
and a whole piece dedicated to solving 
installation problems. 

New packaging 

All this information now comes in a 
package designed to be easy to tead and 
navigate. As you can see, our features now 
come with new labels - such as Windows 
2000 Professional, Windows 2000 
Server, Security and 
Scalability - that 
allow you to iden¬ 
tify the subject 
matter quickly. So 
far 18 categories 
of labels have 
been identified 
and will be 



introduced to readers over coming 
months. These include familiar sections 
such as Support, Product Reviews and 
Profile as well the new Education and 
Buyer’s Guide sections that were intro¬ 
duced towards the end of 1999. 


As an added service to readers, we are 
also introducing an index (on page 81) 
that will list all articles published in the 
new magazine under the different label 
categories. This means that from this 
month onwards, anyone will be able to 
refer to any Windows 2000 Magazine and 
look up the issue in which a particular 
article was published. The combination 
of this index and the new story labels, 
means that readets will be able to gain 
access to stories in the magazine within 
seconds rather than minutes. 

Headlines in 2000 

After the glut of Windows 2000 related 
information this month, in March we 
will go back to covering the Windows 
NT platform as per usual. We do realise 
that a majority of organisations are run¬ 
ning this platform and that you are not 
going to change to Windows 2000 over 
month! 

Some of the 
stories appearing 
over the coming 
months include 
looking at Win¬ 
dows NT as a multi- 
media platform. 
Office 2000, optimis¬ 
ing performance on 
Windows NT and 
Windows 2000 plat¬ 
forms, remote systems 
integration and Back¬ 
Office integration with 
Windows NT and much more. 

But in the meantime, enjoy this issue 
and send comments and suggestions on 
the redesign to saunthra@dwr.com.au. 
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Migrating to Windows 
2000 - Server or 
Professional first? 


* s I travel around the country talk¬ 
ie ing about Windows 2000 
■ ■ (Win2K), people frequently ask, 
Should I migrate to Windows 2000 
server or Windows 2000 Professional 
irst?” The short answer is that you 
hould migrate your servers first. Here’s 

First, your chief financial officer 
CFO) wants to see quick Return on 
nvestment (ROI), lower total cost of 
swnership (TCO), better customer sup- 
tort, faster adoption of technology, and 
lappy end users. Your CFO wants your 
T shop to be a strategic weapon that 
noves business strategy forward, makes 
nore money, and leverages technology 
tetter than your competitors do. Given 
hese factors, what would happen if you 
nigrated your workstations to Windows 
iOOO Professional (Win2K Pro) first? 

At the outset, you’ll spend a bunch of 
Tioney upgrading your client devices to 
te Win2K ‘ready.’ You’ll need approxi¬ 
mately 128MB of RAM, a 300MHz or 
tetter processor, and Win2K Pro; then, 
wu’ll need to add the necessary applica- 
:ion software. 

You might be able to shorten this 
trocess with cloning, but the process 
Mil still take a while. After all that 
effort, you’ll have spent a lot of time 
ind money and will have almost noth¬ 
ing to show for it. OK, so your interface 
will look slightly different and you can 
run the latest Universal Serial Bus 
(USB) peripherals, but that won’t mean 
much to your CFO. Are your end users 
happier? Have you lowered TCO? 
Probably not. 


An Abundance of Features 

Windows 2000 Server (Win2K Server) is 
loaded with features that make an admin¬ 
istrator happy. Although that situation is 
great for you, you’ll need to position those 
gains correcdy with your CFO. For exam¬ 
ple, Windows Installer, Remote Installa¬ 
tion Services, and IntelliMirror let you 
configure applications and user informa¬ 
tion centrally. In fact, if you set up these 
tools properly, you can theoretically take 
new PCs and remotely install Win2K Pro 



and applications on them. The ultimate 
goal is to configure a PC once and never 
have to touch it again. Translation: The 
more you can manage centrally, the less 
running around you need to do. You’ll be 
able to respond to end users faster and 
more eflfidendy. 

Terminal Services, which Microsoft 
has built into Win2K Server, lets you run 
all applications from the server and send 
display information to client devices. 
Administrators who have adopted this 


iwww.itnews.com.au 



technology have told me that they can 
manage the same number of client 
devices as they did PCs in a traditional 
client/server PC environment, and they 
can do so with an administration staff 
consisting of 20 percent fewer people. 
Translation: You can do more work with 
fewer people and save money. 

Automatic Client Updating 

Windows NT Server 4.0, Terminal 
Server Edition (WTS) users tell me that 
they’re not worried about implementing 
Win2K Pro on the desktop. Remember, 
they don’t need to load Win2K Pro on 
any client devices. If Win2K is on the 
server, the clients will use Win2K Pro 
automarically. Translation: After you 
upgrade the servers, the clients update 
automatically - no hassle. 

The Choice for E-Commerce 

Win2K contains a built-in version of 
Microsoft Internet Information Server 
(IIS) 5.0, which is now part of Web 
Services. Microsoft is positioning 
Win2K as the business Internet platform 
- the basic infrastructure you need to 
build an e-commerce environment. 
Although you might not be an e-com¬ 
merce business, you’re probably respon¬ 
sible for some part of your company’s 
Web strategy. Translation: Win2K is part 
of a strategic platform for building Web- 
based applications. 

So, should you avoid Win2K Pro? 
No, but when you deploy Win2K Server 
first, your Win2K Pro deployment will 
be easier, and you’ll show your senior 
managers immediate benefits. □ 
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ZETA^X 

The Power to Perform. 


The Business Fax Solution 



'ziTA/^X 

Windows 2000 Compliant 

LEARN HOW ZETAFAX CAN SAVE YOU TIME AND MONEY TODAY. 


that works the 
way you do. 

Send and receive faxes anywhere, anytime, on your terms. Zetafax ii 
the fax server software that works as well on the road as it does in tl 
office. 

Zetafax gives you the power to control desktop faxing, enabling you 
know to whom, what, where and when faxes are sent. 

Offering the Power to Perform, there's no smoother, faster, neater, 
more powerful way to keep you going. And your business moving. 

Zetafax offers: 

• Windows 2000 compliance 

• Your choice of fax viewer 

• Annotation of received faxes 

• Simple laptop server installation 

• Least Cost Routing - saves you phone charges 

• Zetafax client available in 16 languages 

• Microsoft Small Business Server Support 

• Windows '98, and NT support 

• Coversheet editor program 

• Compatible with Metaframe and Terminal Server 


FAXBACK-02 9418 8185 Website: www.netcomm.com.au. 

To receive a Zetafax evaluation CD please complete the following 
faxback. 


Name:Title: 


Company: 


Address: 


State: 

Postcode: 

Tel: 

Fax: 

Email: 



Please select your business size: 


Q 5-10 Users Q 10-30 Users Q 30-70 Users Q 70+Users 

Please send me an evaluation CD Q 



Zetafax is the network solution for fax communications. 

Wherever you are. 

To discover more about the new release of Zetafax, 
contact a leading computer retailer, call your nearest reselle 
listed below or email zetafax@netcomm.com.au. 


Zetafax from NetComm 


P I 0 


Jigsaw NSW 02 9672- 4222 


Computer Affair NSW 02 9417 5155 


Western Computer QLD 07 3262-3122 


Profax Communications ViC 03 9889-016 













^TO plans to crack intranets 

r he Australian Tax Office (ATO) is gearing up to crack open global corporate 
intranets in a bid to tackle tax dodges. 

“As we understand the picture, there is a much greater quantity of 
usiness to husiness-type e-commerce than husiness-to-consumer and quite a sub- 
lantial amount is likely to be within multinationals or within a global enterprise,” 
lid Ariane Pickering, acting assistant commissioner - international at the ATO. 

“So what we are basically doing is just 
trying to find out what’s going on in the 
electronic commerce context with multina¬ 
tionals and global enterprises.” 

Among the ATO’s concerns are issues of 
transfer pricing and the allocation of income. 
However, the Tax Office is as yet unsure what 
sort of tax ptactices it will encounter inside 
the intranets of multinational corporations. 
“Obviously transfet pricing is a big issue 
nd allocation of income; how these enterprises are allocating their profits around 
le globe. We don’t really know yet, we have to find out. I suspect it’s very similar 
) the usual sort of international dealings that go on in these sorts of enterprises but 
: may be on a different scale or a different way, or it may be that they’re recorded 
ifferendy, we don’t know,” Pickering said. Her comments followed the tecent 
dease of the ATO Tax and the Internet: Second Report. The report’s Action Plan 
udines a variety of strategies the ATO will pursue in an effort to bring electronic 
ommerce under closer scrutiny for the purpose of taxation. A copy of the report can 
e found on ATO’s Weh site at www.ato.gov.au. 

Issues of jurisdiaion featute high on the ATO’s plan of attack for e-commerce 
ixation with the department proposing a variety of measures, such as a global busi- 
ess registration system similar to the Austtalian Business Number, aimed at more 
ccurately tying a business to its proper tax jurisdiction. 

Pickering said a global business number system was certainly on the ATO’s wish 
St. “The problem, of course, is that elearonic commerce is a global phenomenon 
nd there are not a lot of points in introducing regulations that apply only to 
Lustralian businesses or Australian Web sites,” she added. 

“If we are going to push for some sort of registration or identification of Web sites 
lien it would be beneficial for those similar sorts of identifiers to be available on all 
('eb sites.” 

The ATO will also examine alternatives fot using IP numbets to help identify the 
arious jurisdictions of businesses operating online. It also hopes to ttack changes in 
he countries that IP addtesses are registered in to determine whether or not Web 
ites are migrating towards low tax jurisdictions. 

Pickering said the ATO is also engaged in clarifying existing tax treaties between 
Lustralia and other jurisdictions to ensure the same sorts of standards that apply to the 
axation of business profits, royalties and other types of income apply to e-commerce. 

Apart from clarifying tax treaties, the Tax Office will also push for the right to 
;ain access to ttansaction and other financial records held by offshore payment sys- 
ems providers. It will also seek secure links with overseas tax collection agencies. 
The objective is we have to improve the current methods we have for exchanging 
nformation given that there is going to be a lot more global business. Obviously the 
letter the communications links between the various taxation authorities the easier 
t will be for all of us to administer taxes,” she said. 




Site chews the fat on 
thin clients 


Network Computing Devices' (NCD) 
www.Thin2000.com site, launched in 
November, is living up to its goal of pro¬ 
viding a neutral educational resource on 
thin client computing. 

The Web site which aims to be a one 
stop resource on thin client computing 
specifically on the Windows 2000 platform 
mentions rival products, such as Citrix's 
WinFrame and MetaFrame, as much as it 
does its own ThinPATH application. 

David Perry, director of worldwide 
marketing for NCD, stated in a release 
that NCD's intention is to broaden 
end-user knowledge and demand for 
terminals, software, and large-scale 
deployments of thin client networks in a 
Microsoft environment. 


◄ ATO's Web site 
contains more 
details on its 
plans regarding 
intranets 



M NCD believes 
a well informed 
user base leads to 
higher demand 


The site features thin client hardware 
and software product reviews by industry 
experts who also write for publications 
such as Windows NT Magazine, Thin Client 
Update and ASP Update; thin client mar¬ 
ket analysis reports in the US; technical 
documentation from industry leaders; 
listings of events, trade shows and semi¬ 
nars; and links to software downloads, 
user groups and other resources. 

It also provides a critical assessment 
of Win2K Server and Advanced Server 
products and discusses the pros and cons 
of using its terminal services. 
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Steve Ross: ► 
Seminars present 
opportunities to 
evaluate Win2K 


Fast graphics record 
claimed by Intergraph 

Intergraph Computer Systems has hit the 
market with its new Wahoo technology- 
based ZxlO ViZual Workstation. 

Available locally through any 
Intergraph reseller, the ZxlO ViZual com¬ 
puter is claimed by the company to be 
the "fastest Windows NT-based graphics 
computer". 

The product has a "streaming multi- 
port architecture" developed to improve 
both the systems throughput and perfor¬ 
mance of the 2D/3D graphics pipeline. 

The product makes use of the Pentium 
III and Pentium III Xeon processors with 
133MHz frontside bus. 

In addition, the 128-bit memory bus 
running at 133MHz is said to deliver 
almost three times the memory band¬ 
width of generic workstations. 


Free seminars to fan Win2K interest 

C om Tech Education Services will hold a series of free seminars on director 
services, security and group policy in Windows 2000 during February. 

The hour-long sessions will be held on February 15, 22 and 29 in Cor 
Tech education centres in Sydney, Melbourne, Brisbane, Adelaide, Perth an 
Canberra. The focus of these sessions will be on Windows 2000 s Active Director 
Group Policy and the operating system’s new network security features, whic 
were identified by Com Tech as key areas of interest to users. 

According to Steve Ross, general manager of Cor 
Tech Education Services, the seminars would be mo; 
valuable to people who have had experience usin 
Windows NT 4.0. 

“At the end of it, the people who attend go awa 
with formal technical knowledge of how the produc 
works. They will be able to fully understand th 
capacity of Win2K,’’ he said. 

Ross also believes that many will use the trainin 
as a means of evaluating the new features in Window 
2000. “It [Win2K] is a rich product but not man 
people are aware of all the benefits,” he added. 

Com Tech is expecting an attendance of 100 each for the Sydney an 
Melbourne centres, while the Brisbane and Perth centres are preparing for crowc 
of 80. Attendances of 50 are expected in Adelaide and Canberra. Ross said th. 
extra seminars would be scheduled if the sessions exceed capacity. 
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5ig biz struggles with GST deadline 

ome of Australia’s largest organisations - those with revenues in excess of 
$500 million — are under-budgeting for the IT costs of implementing the 
GST and will struggle to meet the deadline, according to a report released 
ly Ernst & Young. 

The report, titled The impact of the GST on corporate IT systems, sampled over 
100 Australian companies. It found that only 44 percent of these identified and 
ssessed the extent of the impact of the GST. According to Carolyn Mall, Ernst & 
'bung’s national director for GST services, companies that are the least prepared 
re exposing themselves to financial risk because the penalties for non-compliance 
wll be as high as 10 percent of their revenue each month. 

The report said that 56 percent of companies are not yet ready to begin mak- 
ng GST system changes. 

The report has also concluded that many companies are underestimating the 
tad times and resources required for GST systems remediation. It found that 38 
letcent had allowed three to five months and 22 percent six to ten months. 

Ernst & Young believes once companies have assessed the impact of the GST, 
c will take between three and she months to implement the changes. 

Other findings concluded that only 28 percent had so far developed plans for 
;eneral compliance, while 83 percent of organisations were relying wholly on 
xternal software providers. 

Also, 41 percent of companies could not estimate the cost of implementing the 
jST as a percentage of their annual revenue and a further 45 percent estimated 
osts at under 0.5 percent of annual revenue. 


Macromedia ships 
Dreamweaver 3 & Fireworks 3 

The latest versions of Macromedia's Dream¬ 
weaver Web authoring tool and Fireworks 
Web graphics development tool come 
streamlined for collaborative computing. 

Key feature of 
the two applica¬ 
tions are their abil¬ 
ities to allow 
developers to cre¬ 
ate custom work 

thereby enhancing team collaboration, 
and auto-mating production tasks across 
an entire site. 

Dreamweaver 3 comes with a new 
Roundtrip Server Markup feature that 
ensures server-side code is not altered. 
Roundtrip Server Markup comes with 
native support for ASP, JSP, SGML and PHP. 



A Dreamweaver 3 
promotes better 
collaboration 
among teams 


Are you running your system 
on crude power? 


There's no way you'd pump crude oil straight into your car. Yet you run your computers on some pretty dodgy 
fuel. The electricity supplied in most towns is subject to big swings of voltage, polluted by spikes and surges 
and lightning strikes. Doesn't it just make sense to refine that fuel before it reaches your valuable data? 

A UPS (uninterruptible power system) is the method used in big sites. It was considered too expensive for per¬ 
sonal computer use. Until now. The new SOLA 305 makes professional-quality power control simple. Just plug 
your data equipment into three battery-backed crashproof sockets. There are two extra, surge-protected out¬ 
lets for peripherals. 

For only $199 rrp you've protected your system and smoothed out your power. 


SOLA. Controlling Power. 

SOLA Australia Ltd 1800 339 531 www.solaaustcom.au 










Linux users ring Dell's bell 


Dell is pre-loading Red Hat's Linux distri¬ 
bution on all its PowerEdge servers, 
extending its existing alliance with the 


open-source operating-system vendor. 

The service was already operating 
[since October] in Australia, Ralph 
Stadus, general manager at Dell said. 

Stadus said the service was open to 
any PowerEdge 1300 and 2300 servers for 
workgroups, as well as on selected work¬ 
stations but at the customer's request. 

In Australia ^ 

Dell's PowerEdge 
1300 and 2300 
are served in Red 
Hat flavour 



Dell Australia will also start pre-load¬ 
ing Linux on its desktop machines when 
the demand increases, Stadus said. 

"Customers can choose from many 
operating services. We offer a wide 
menu," said Stadus. "Ifs not a matter of 
pre-loading the system and then ship¬ 
ping, we work according to demand." 

This move is fuelled by increasing de¬ 
mands for factory installed Linux servers. 


Wireless deal links Microsoft with Ericssor 

M icrosoft has closed a deal with Ericsson, a major player in wireless info 
mation systems and co-founder of Bluetoorh, the wireless standard. Tl 
deal puts Microsoft’s newly announced Mobile Explorer, the palmtop ve 
sion of Internet Explorer (IE), on Ericsson phones and smart phones. The goa 
according to Microsoft, is to “create a seamless, complete solution for next-genei 
ation wireless communications.” The deal also puts Microsoft Exchange Server o 
the back end for wireless users. Microsoft and 
Ericsson are working on new solutions “that 
seamlessly connect enterprise e-mail with public 
wireless e-mail services, based on Exchange Server 
and Ericsson wireless infrastructure products,” 
according to Microsoft. 

This deal is deeper than it might first appear. 

Some industry observers note the deal’s negative 
effect on wireless standardisation. The wireless 
industry was working for universal acceptance of 
Wireless Application Protocol (WAP) and Wireless 
Markup Language. WML is a special language, 
designed to create Web pages for viewing with 
minibrowsers (browsers modified for small display screens, often as text-only di: 
plays). Phil Holden, Microsoft’s group product manager for Windows CE, sait 
“A major part of the Ericsson-Microsoft deal is to evolve WAP more in the diree 
tion of Extensible Markup Language.” XML is the language that Microsoft 
pushing most strongly as an interoperability standard. 

Some industry insiders speculate that the Microsoft-Ericsson deal ties in tightl 
to Microsoft’s recent decision to join the Bluetooth SIG. This SIG is one of tw 
major groups attempting to establish a wireless standard so that all kinds of mobil 
devices can intercommunicate (the other wireless standards group is Wirelei 
LAN). Microsoft had seemed wary of Bluetooth SIG’s requirement that a 
Bluetooth standard work be open. One wireless industry insider speculated tht 
the Ericsson deal might be the payoff to Microsoft to convince the company t 
join the Bluetooth SIG. Ericsson is one of the Bluetooth SIG’s co-founders an 
possibly its most influential player. 
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Monitors 


Printers 


$ 328 
$ 625 
$1400 
$2479 
$ 550 


■ NEC V500 15” Monitor 
I NEC v700 17” Monitor 

■ nEC E950 21” Monitor 
I NEC LCD 15” Screen 
I Hitachi 17” Monitor 
I Sony 15” Triniton Monitor $ 460 
I Sony 17” Triniton Monitor $ 895 
I Sony 19” Triniton Monitor $1830 
I Sony 21” Triniton Monitor $2835 
I Sony 18” LCD Screen $7460 
I ADI 15” ProVista E44 
I ADI 17” ProVista E55 
I ADI 19” Microscan 6P 
I ADI 21” Microscan 6G 
I Joycom 12” LCD screen $ 850 
I Joycom 15” LCD Screen $1995 
I Joycom 15” LCD Rotating $2265 


Epson Stylus Colour 300 
Epson Stylus Colour 440 
Epson Stylus Colour 640 
Epson Stylus Colour 740 
Epson Stylus Colour 900’ 
Epson EPL 5700 Laser 
Lexmark Photo 5770 
Lexmark 1100 Inkjet 


$ 302 
$ 450 
$ 995 
$1430 


HP Deskjet 420C Ink 
HP Deskjet 71OC ink 
HP Laserjet 1100 Laser 
HP Laserjet 2100 Laser 
HP Laserjet 4050 Laser 
Tektonix Phaser 7 40 Colour 



Scanners 


Components 

$ 160 

HP ScanJet 6300c 

$ 937 

Gigabyte BX2000 M/B 

$ 

$ 244 

HP ScanJet 6350c 

$1122 

Gigabyte BXDS Dual 

$ 

$ 310 

HP ScanJet 3200c 

$ 185 

MSI6178L MB 

$ 

$ 513 

HP ScanJet 4200c 

$ 280 

MSI 6120 Dual M/B 

$( 

$ 803 

HP ScanJet 5200c 

$ 465 

Macase ATX 200w 

$' 

$ 853 

Epson GT7000 

$ 371 

: US Drive 40x CD 

$ 

$ 617 

1 Epson Gt9500 

$1908 

Intel Celeron 400 

$' 

$ 138 

1 Epson GT 12000 

$5925 

Intel Celeron 466 

$ 

$1770 

1 Creative Plustek 9636T 

$ 284 

Intel Pentium III 450 

$ 

$1925 

i Creative Plustek 9636P 

$ 190 

Intel Pentium III 500 

$ 

$2240 

Agfa Snapscan 1212LI 

$ 262 

Seagate 13.3GB HDD 

$ 

$ 156 

Agfa Snapscan 1212p 

$ 235 

Seagate 17.4GB HDD 

$ 

$ 325 

Agfa Snapscan 1236s 

$ 379 

WD 8.4GB HDD 

$ 

$ 800 

Agfa Duoscan Tl 200 

$1275 i 

WD 13.3GB HDD 

$ 

$1390 

Agfa Duoscan T2500 

$8590 1 

WD 20GB HDD 


$2240 

Vueguescan 320p 

$ 108 

Iomega 250MB Zip Ext$ i 

$498q 

Vueguescan 620s 

$ 175 1 

Iomega 2GB Jazz Ext $ £ 


















Everything Vdu Need 
lb Choose The Best 
Storage Sohiiion. 



Fetfures i 

ConvHiter Associates 
ARCserve/rv6.6i* 

Built-In Unicenter TNG* Framework™ Management 

✓ 

Java-Based Remote Management 

✓ 

Free Smaii Tape and Opticai Library Support 

✓ 

Flexible Directory Level Open File Backup 

✓ 

Unattended Remote Disaster Recovery 

✓ 

Dynamic Tape Drive and Library Re-Configurabon 

✓ 

High-Speed image Backup 

✓ 

Free RAID Fault Tolerance 

✓ 

Shared Tape Library Support (ACSLS) 

✓ 

Fibre Channel SAN Solution 


for Windows NT and NetWare 

✓ 

Unicenter TNG* Integration 

✓ 

AS/400 Ciient Agent 

✓ 

Compiete MVS, OS/390 Storage Soiution 

✓ 

Messaging System Protection 


■ Microsoft Exchange 

✓ 

■ Lotus Notes 

✓ 

■ GroupWise 

✓ 



ven though we’re the leader in storage 
management and have received 
virtually every industry award in the 
category, we’re not about to start 
resting on our laurels. 

To the contrary, we’re investing more money 
in R&D than ever before, and it shows. 

With a broad range of exciting new features 
and benefits, ARCserve®/?'"' remains today’s 
most advanced storage management solution, 
and now it’s available in three editions to 
address the specific needs of your organization. 

ARCserve/r Workgroup Edition protects 
your Windows NT LAN. With comprehensive 
backup for both server and attached clients. 



online backup of business appli¬ 
cations and fast remote disaster 
recovery, this solution has every¬ 
thing a small environment needs. 

ARCserve/r Advanced Edition 
_ is a scalable solution 

emironments 

that require multiple platforms 
and advanced technology support. 

ARCserve/T Enterprise Edition 
provides comprehensive support 
for large-scale, more complex 
and demanding enterprise envi¬ 
ronments. With cross-platform 
administration, exceptional 
performance, and unmatched 
reliability, ARCserve/T Enterprise 
Edition protects and manages your 
data from desktop to data center. 

But don’t let all of the power 
and advanced functionality 
fool you. ARCserve/T is still as friendly and 
easy to use as ever. Just what you would 
expect from the industry leader in systems, 
network and storage management. 


To receive your FREE Trial Copy, visit 
www.cai.com/ads/arcserveit or call 
1-800-800-237. Also available through CA’s 
Open License Program™. 


(Computer® 

/iSSOCMTES 

Software superior by design. 


ARCsenfeTT 


01998.1999 Computer Associates International. Inc.. Islandia. NY 11749. All product names referenced herein are trademarks of their respective companies. Information based on publicly available information as of 3/12/99. 'Features vary 





















manager 



Australia ♦ New Zealand 


Asia 


United States ♦ Europe 


Ph: +61 2 9413 13 
www.syssol.com.j 




Are you inundated with more fax, telex, voice and 
mail messages than ever before? 

The ability to access and respond to information quickly in today's fast-paced business 
environment can often mean the difference between success and failure. 

MESSAGEmanager fax, telex, voice and paging server replaces multiple messaging 
systems with a single enterprise wide unified messaging system. 

Scalable, Distributed COM Client-Server Architecture 

MESSAGEmanager adapts and expands as your communication requirements grow. 

New services such as voice and paging can be easily added without replacing the entire 
application. 

Microsoft Management Console Administration 

All components are managed from the easy to use Microsoft Management Console. 

Build customized views and select only the MMC Snap-Ins you require to create custom 
tools for your particular management needs. 

MESSAGEmanager 2000 runs on Windows NT4 and 2000 family of operating systems. 


Change the 
way you 
manage 
four messages 
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Subscribe 


inoW 
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big time 





You will receive 11 issues of Windows 2000 Magazine 


Plus 


Get a chance to WIN 
these great prizes 

All you have to do is fill in the 
questionnaire on the card 

* Microsoft SQL Server 7.0 

SQL Server 7.0 is a leading 
database for the Windows 
platform from Microsoft and 
brings improved decision 
making to all levels of the 
organisation. 

Total value of prize: $2319 



Plus 


Northern Parklife’s 
Northern Utilities 

Valued at $495, this suite 
of utilities for the Windows 
NT platform allows 
administrators to better 
manage their server. 


NORTHERN UnLITIES 


SAVING 


>WR Subscriptions Offer 

SSiSShe card form part of these conditions of entry. Entry is open to aii residents of Australia whose new or renewed subscription to Wmdows 2000 
Magazine is received during Feb 2000 and is signed against a nominated valid credit card or, if paid by cheque, clear for payment. Employees of DWR 

Publishing Pty Ltd. Microsoft and Pixel Productions and their associated agencies and families are not eligible to enter. 

2. competition opens 1/02/2000 and closes last mail 29/02/2000. Enter by using an original coupon as provided in the February 2000 issue of Windows 2000 


Magazine. 

}. Thejudges' decision in relation to any aspect of the competition is 
responsibility is accepted for late, lost or misdirected mail. 


Id binding on every person who enters. No correspondence will be entered into. No 
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NetlQ AppManager Suite 3.0 

Manage your network from one console 


by: Jonathan 
Cragle 


Screen 1 : ► 
Viewing 
AppManager's 
MMC console 


When I was a kid, I collected baseball cards. I started with 
only a few cards, which I kept in a beat-up shoebox. 
However, my collection soon outgrew the shoebox, and I 
needed a better way to organise the cards. So, I bought a spe¬ 
cially built box that made my collection look neater and let 
me monitor the cards’ condition. 

Managing Windows NT systems is similar to card 
collecting — as you acquire more systems, you need an 
organised way to manage those systems. For example, your 
company might have thousands of NT systems, in hun¬ 
dreds of locations, and an e-mail infrastructure generating 
millions of messages per day. Managing those servers 
requires long hours, extensive resources, and numerous sep¬ 
arate applications. Unfortunately, the time and cost associ¬ 
ated with learning and maintaining individual products 
hinder monitoring and can lead to unforeseen problems on 
crucial servers. 



Systems administrators need a consolidated solution that 
provides the best of monitoring and reporting from one loca¬ 
tion for an unlimited number of servers and workstations. 
Because companies are managing systems worldwide, the 
need for Web-based monitoring support is crucial. Also, 
management products must include a snap-in that you can 
easily drop into Windows 2000’s (Win2K’s) Microsoft 
Management Console (MMC). 

NetlQ AppManager Suite 3.0, which NetlQ targets at 
systems administrators and managers who monitor crucial 
servers in single or multiple domains, extends its NT support 


to Win2K servers. AppManager lets you monitor applies 
tions such as Microsoft SQL Server, Microsoft Exchang 
Server, Win2K Server Terminal Services, Oracle’s relation; 
database management system (RDBMS), and Citri 
WinFrame. The software also lets you monitor framewor 
products such as Computer Associates’ (CA’s) Unicenter, H 
Open View, and Tivoli Enterprise. AppManager lets you us 
preconfigured business rules for automating repetitive, tim< 
consuming tasks and setting proactive notification and prot 
lem correction. 

Not for the faint of heart, the product comes in an impoi 
ing 5-pound box that includes a CD-ROM and three thic 
manuals: the Installation Guide, Users Guide, an 
Knowledge Script Reference Guide. The extensive documer 
tation is a testament to AppManager’s robustness. 

Inside AppManager 

AppManager includes four essential components - the cor 
sole, repository server, management server, and agent - an 
an optional Web-management server. The console, in whic 
you perform most management work, is available as a star 
dard program or as an MMC snap-in. (You can open th 
AppManager snap-in from the AppManager program grouj 
or you can add the snap-in to a separate MMC console th: 
includes other program snap-ins.) The repository serve 
which uses a SQL Server 6.5 database, stores informatio 
about monitored systems and applications. You can’t us 
SQL Server 7.0 for the repository, but NetlQ promises SQ 
Server 7.0 repository support in the future. The managemer 
server is the communications mediator between the mon 
tored system’s agents and the repository. To receive requesi 
from the management server to accomplish a specific mon 
toring task, you must install the agent on each server c 
workstation. The Web-management server lets you us 
AppManager in a Web browser, which can save money if yo 
manage systems worldwide. 

AppManager monitors other systems throug 
Knowledge Scripts (KSs), which are files that you configui 
to automate specific management and monitoring task 
You can choose from more than 400 prebuilt KSs, or yo 
can use a text editor to create custom KSs. NetlQ include 
a list of the most popular KSs for each monitored applies 
tion. You can begin using the KSs immediately, but I rec 
ommend that you spend some time reviewing the KSs in th 
hard-copy Knowledge Script Reference Guide, whic 
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Prebuilt KSs for NT administration let you identify 
iPU bottlenecks, pinpoint top CPU-consuming applica- 
ons, check the status of key services and restart them if 
ecessary, monitor DHCP leases, review Performance 
lonitor counters, measure disk space utilisation and disk 
O, and check for key files. Prebuilt KSs for Exchange 
srver let you track end-to-end response time between 
xchange servers, monitor inactive mailboxes over a speci- 
ed period of time, check the status of key Exchange Server 
:rvices and restart them if necessary, pinpoint frequent 
mders and receivers of e-mail, and monitor overall mes- 
ige flow. Finally, prebuilt KSs for SQL Server let you mon- 
or a server’s starus; identify frequent database and CPU 
sets; monitor free database, device, and log file space; and 
etermine the cache hit ratio. 

Microsoft is bundling the AppManager Windows 
lanagement Instrumentation (WMI) Agent with Win2K. 
he WMI Agent, one of AppManager’s key architectural 
omponents, will conduct performance monitoring 
nd event monitoring for networks with Win2K and 
IT systems. 

Microsoft is also bundling AppManager’s Web-Based 
nterprise Management (WBEM) in Win2K. WBEM 
mbtaces standards that let you use Internet technology to 
lanage systems, networks, and users. WBEM defines 
themas, outlines protocols, is open and extensible, and 
ffers a fast and inexpensive way to gather and analyse data. 

With Win2K’s instrumentation, you can access 
,ppManager and its data from an Internet browser. This 
ccessibility is particularly important if your company has 
iternational locations. 


Preflight Checklist 

To test AppManager’s capabilities, I ran the program in a 
domain environment. I used a Digital PC 3000 model sys¬ 
tem with a 300MHz Pentium II processor and 128MB of 
RAM. I installed Win2K Advanced Server (Win2K AS) beta 
3 on this system - which I named DIGITAL2000 - and con¬ 
figured the system as the domain controller. I also used two 
servers running Win2K Server with 350MHz AMD-K6-2 
processors and 64MB of RAM; one server ran SQL Server 
7.0, and the other server ran Exchange Server 5.5. 

AppManager includes a preinstallation application that 
checks your system against AppManager’s components’ soft¬ 
ware requirements. In an application as large and complex 
as AppManager, this feature is essential. I ran the preinstal¬ 
lation check from a separate window, and in about 4 min¬ 
utes I had an HTML report that listed each component’s 
system requirements and told me whether my test system 
passed or failed each requirement. The report included 
HTML hot links that led me to Web pages containing 
detailed explanations of each requirement and instructions 
for fixing items that failed. I used the suggested settings to 
configure SQL Server and Exchange Server, then initiated 
the installation program. The setup program was thorough: 
I entered information or accepted default settings through 
about 15 screens. 

You need to ensure that your applications are working 
(i.e., services are running) before you start the installation. 
Otherwise, you’ll spend time troubleshooting application- 
related errors. Installation problems can occur because of 
insufficient RAM or disk space for a component, improper 
NT or SQL Server permissions, broken network connectiv¬ 
ity between computers, or use of an unsupported version of 
SQL Server for the repository. 

After I ensured that my servers met all the software 
requirements, I began the installation program. The program 
installed the console, repository server, management server, 
and agent on the DIGITAL2000 system. 



WINDOWS 2000 FACTS I 

Product: 

NetlQ AppManager Suite 3.0 

NetlQ 02 9959 1973 
http://www.netiq.com 

Price: 

Operator console starts at $3800; application 
modules start at $230 

Platform: 

Windows NT Workstation 3.51 or NT Server 3.51 
or later, lOOMHz Pentium processor or better, 

32MB of RAM (64MB of RAM for repository), 

11MB to 166MB of hard disk space, Microsoft 

SQL Server 6.5 with Service Pack 1 or Service 

Pack 3 or later 


◄ Screen 2 : 
Editing a KS's 
properties 
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If you haven’t installed SQL Server, the system will 
prompt you to install the 120-day evaluation copy of SQL 
Server 6.5 that AppManager includes, install a licensed 
copy of SQL Server 6.5, or skip the repository installation. 
Because I’d already installed SQL Server 6.5,1 didn’t receive 
this prompt. The system asked me to name the repository, 
and I chose the default name QDB. I entered the SQL 
Server login password (for repository access) and left the 
default for the SQL NetlQ account password, netiq. Next, 
the system prompted me for repository options; I left the 
default, which selects all options. 

AppManager, MMC, and You 

AppManager is Win2K-ready. I opened the Operator 
Console MMC snap-in from the NetlQ AppManager pro¬ 
gram group and logged on to my test server. The MMC 
console, which Screen 1 on page 20 shows, includes four 
panes: TreeView, List, Graph, and Knowledge Script. 

The TreeView pane, on the window’s upper left side, 
gives you an iconic, hierarchical representation of your sys¬ 
tems and applications that is similar to Windows Explorer’s 
treeview. The List pane, at the bottom of the window, lets 
you view the status of the KSs (i.e., jobs) that are running. 
The four tabs beneath the List pane let you view events, 
jobs, details of jobs, and graphed data. The Graph pane, on 
the window’s upper right side, lets you view data in graph 
form from KSs that you’ve collected data from. Clicking 
the Graph Data tab in the List pane displays icons that rep¬ 
resent collected data. Dragging these icons onto the Graph 
pane lets you display realtime and historical graphs. The 
Knowledge Script pane, on the window’s middle right side. 



lists prepackaged KSs for each monitored system. You can 
access specific application KSs by clicking the tabs at the 
bottom of the pane (for example you click the SQL tab to 
access SQL-specific KSs). You can drag KSs onto the sys¬ 
tem you want to monitor - a capability that simplifies their 
implementation. After you drag a KS, its Properties win¬ 
dow appears, letting you specify time intervals, thresholds, 
and corrective actions for system monitoring. 

I clicked the NT tab in the Knowledge Script pane, then 
dragged the CpuLoaded KS onto the DIGITAL2000 


system. The Properties window for this KS appeared, anc 
changed the monitoring schedule’s 1-minute interval i 
that I could run the script immediately. On the Propetti 
window’s Values tab, which Screen 2 on page 21 shows, 
set the Collect Data value to y for yes, changed the CP 
threshold from the default of 85 percent to 10 percent ( 
illustrate how the threshold works), then clicked OK. T 
TreeView pane began flashing alternating exclamatia 
points and J icons next to the monitored system. After 
minute, an entry for the graphed data appeared in the Li 
pane at the bottom of the screen. I dragged the entry oni 
the Graph pane and gave the graph a name. I selected tl 
settings to monitor the data in realtime and display all tl 
data, and I clicked OK. The data appeared in a new grapl 
which Screen 3 shows, and updated each minute thereaftt 

Monitoring systems and graphing data was easier than 
anticipated, and the changeable options let me create pr 
sentable and easy-to-view documents. At any time durir 
server monitoring, I could easily print the graphs to indue 
them in a report or a presentation. 

Reporting the Results 

Realtime monitoring helps you see how your systems ar 
applications are performing at a given moment, and a goc 
reporting feature is imperative for reviewing your systems’ hi 
tory and providing stams reports to management. NetlQ pn 
vides hundreds of reports that summarise, for example, tl 
inventory, performance, and event data that AppManager cc 
lects. Reports are particularly effective at letting you dete 
mine whether you meet service level agreements (SLAs) - 
criterion that many enterprise organisations require. 

Before you create reports, you must enable data collet 
tion in the Properties dialog box of each KS that you set u 
The system can collect data in realtime, or you can speci: 
a data-collection time period. Because I had already co 
lected data, I wanted to view a printed report. On tl 
AppManager toolbar, I selected Extensions, Repo 
Manager. The software groups reports according to tl 
application that uses them. I wanted the report to sun 
marise my test system’s CPU utilisation from the data I co 
lected earlier. I double clicked the NT CPU Load By Hoi 
report, and within 30 seconds an easy-to-read grap 
appeared, which Screen 4 on page 23 shows. You can set u 
filtering criteria for the data, and you can change the co 
umn labels within each report. 

Digging Deeper with Extra Tools 

With the Repository Browser, experienced SQL Servi 
administrators can use SQL commands to view and quo 
the AppManager Repository’s database tables and record 
To open the Repository Browser, I opened tl 
AppManager menu, then clicked Extensions, Repositoi 
Browser. From the Tables menu, I selected Event, whic 
initiated a SQL select event. I clicked Next to brow; 
through records one by one. You can use Repositoi 
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rowser to customise and execute other queries. To export 
ita from the AppManager Repository, you simply select 
le data from one or more tables, then select Export All 
ecords from the File menu. 1 liked the user-friendly inter- 
ce and the ability to customise queries. 

The AppManager Operator Console lets you monitor one 
:pository at a time, which suffices for small shops but is 
tmbersome for a large enterprise. If you want to monitor 
lore than one repository at a time, you can use the 
•istributed Event Console. You access the Distributed Event 
lonsole from the NetlQ group in the Programs menu. Each 
ipository takes up one line and displays a server icon. To 
lanage a repository quickly and easily, double-click the icon 
) open the AppManager Operator Console. 

Security is imperative in any enterprise application. 
ppManager’s Security Manager, which is accessible from 
le Extensions menu, lets you manage security for an 
ppManager site. For example, you can define user roles 
ad the rights associated with those roles. Also, you can 
lentify users who can access AppManager and specify their 
jles. Finally, you can store and manage application pass- 
'ords, SQL Server logins. Exchange Server profile infor- 
lation, or SNMP community strings that you need to run 
srtain AppManager KSs. 

I opened Security Manager and logged on. The first 
me you log on to Security Manager, AppManager 
rompts you to choose from three predefined roles: 
.dministrator. Standard User, and Read-Only. The 
.dministrator role gives full access to all applications. The 
tandard User role lets you view and start all applications 
xcept the Icon Manager, Repository Browser, and 
)istributed Event Console. In addition, the Standard User 
ale doesn’t let you change report properties. The Read- 
)nly role only lets you view the AppManager views, start 
he Operator Console, and start the Report Manager, 
’hese three prebuilt roles will probably suffice for most 
ew companies, but you’ll want to create customised roles 
0 fit your company. I was disappointed that 
LppManager’s Security Manager doesn’t integrate tightly 
ifith NT’s User Manager for Domains - I had to create 


user roles separately rather than simply add NT user 
accounts or groups to a specific role. 

You can open Win2K’s and NT’s Event Viewer, 
Performance Monitor, and Server Manager from within 
AppManager. For example, when you receive an event notifi¬ 
cation (or alert) in the List pane, you can open Event Viewer 
or Performance Monitor to drill down to more specific infor¬ 
mation. And if you want to add or remove systems from your 
domain without leaving the console, you can access Server 
Manager. Immediate access to these tools saves time. 

Help and Complaints 

NetIQ’s product support team answered my many ques¬ 
tions and helped me implement AppManager in a variety of 
scenarios. I also made two calls to NetIQ’s technical sup¬ 
port division: I asked about WBEM, WMI, and 
AppManager’s Win2K support. NetIQ’s representatives 
responded to my questions with timely, accurate, and cour¬ 
teous answers. 

AppManager performed well through-out my tests, but 
you need to consider the system requirements as minimums 
and ensure that your systems have plenty of memory. My 
biggest complaint is that AppManager has no facility to 
create custom KSs; I had to exit the main program and edit 
.ini files in a text editor. AppManager needs to include a 
facility to simplify KS building. 

The Verdict 

Management tools shouldn’t be a burden to learn and should 
be easy to install, configure, and manage. Although 
AppManager isn’t an application you’ll master in a weekend, 
you can begin basic monitoring within that time frame. 
AppManager’s preinstallation check is a blessing - most users, 
anxious to begin using a program, neglect checking system 
requirements. The KSs are impressive and address almost any 
need, but if you can’t find an appropriate prebuilt script, you 
can use a text editor to create your own. 

AppManager doesn’t support UNIX or Novell NetWare 
system monitoring, but the product’s extensive and unpar¬ 
alleled support of NT network monitoring is beneficial. 
Considering the time you spend trying to use multiple 
monitoring products - not to mention those products’ cost 
- you’ll find that AppManager is fast, easy to monitor, and 
cheap. Competing products, such as Microsoft Systems 
Management Server (SMS), tend to focus more on software 
distribution than on crucial operational concerns such as 
event and performance management. If you need to moni¬ 
tor a single-domain or multiple-domain enterprise, buy a 
copy of AppManager today. □ 
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Dnve Image Pro 3.0 

Cloning software for the future 


Screen 1 : ► 
Waiting for 
clients to 
connect to 
the Powercast 
server 


Administrators want to know whether cloning will be easy 
with Windows 2000 (Win2K). I tested PowerQuest’s Drive 
Image Pro 3.0, which lets administrators clone systems run¬ 
ning Win2K Professional (Win2K Pro) or Windows NT 
Workstation 4.0. 

Drive Image Pro preserves all Windows optimisations by 
creating and restoring an exact drive image. The software uses 
SmartSector, PowerQuest’s proprietary imaging technology, 
to create this image and save sector-specific data of hard disks 

Image Fie: CcsTESTK* 
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or hard disk partitions. In addition. Drive Image Pro lets you 
Powercast images over a network, so you can set up and con¬ 
figure multiple workstations simultaneously. You can store 
images on a network drive, Jaz disks. Zip disks, a CD-ROM, 
or other removable media device, and you can apply images 
to network drives or disks of the same size or resize images to 
fit different-sized disks. Drive Image Pro supports imaging of 
FAT, FAT32, NTFS 4.0 or later, and High-Performance File 
System (HPFS) partitions. You can also use Drive Image Pro 
Editor to restore individual files and folders. 

I tested the Drive Image Pro bundle, which includes 
Drive Image Pro and PartitionMagic 4.0, on three systems, 
each running 350MHz AMD-K6-2 processors with 64MB 
of RAM and 4.3GB of hard disk space. One system, which 
I called WIN2KPRO, acted as the Powercast server, and I 
used it to create a system image that I transferred to the 
other systems, which had new unpartitioned hard disks. 
You must install Drive Image Pro on a FAT partition, so I 
partitioned half of WIN2K-PRO’s hard disk as FAT and 
the other half as NTFS 5.0. Next, I installed various appli¬ 
cations on WIN2KPRO. 

To install the product, I inserted the CD-ROM into 
WIN2KPRO, which was running Win2K Pro beta 3. I 


selected Install Drive Image and followed the wizard, whicl 
copied the installation files to the FAT volume. The proces 
was easy and completed in about 1 minute. Next, I used th 
instructions in the documentation to manually create twi 
sets of boot disks. You can also use BootDisk Buildei 
which PowerQuest provides on the Drive Image Pro CD 
ROM, to create boot disks. 

To ensure each system has a unique SID, you can us 
SysPrep or PowerQuest’s SIDchanger, which Drive Imag 
Pro includes. I configured SysPrep with the appropriat 
information and ran the executable. When SysPrep finishei 
setup, it automatically shut down my system, so I used m 
boot disks to restart the system. Next, I chose Create Imag 
from the pop-up menu, followed the wizard through vari 
ous steps, and clicked Finish. Creating an image of a 2G1 
NTFS partition took about 18 minutes. 

To set up a Powercast session, I selected Powercast fror 
the main menu, clicked Server, clicked Express for the clien 
mode, named the session, clicked the image file I wanted t 
send, and clicked Finish. A pop-up screen, which Screen 
shows, appeared in wait mode until the client systems cor 
nected. I changed the default number of clients from 30 t 
2, but you can set this number to a maximum of 999 
clients (PowerQuest suggests a maximum of 1000 clients). 

Next, I booted the client systems with the Drive Image Pr 
boot disks and selected Powercast from the menu. I follower 
the wizard, selected the session I created on the Powercas 
server, and clicked Finish. The session took about 1 hour t 
transfer the image over a 10MB network. When I booted th 
clients, they booted correctly and included different SIDs. 

Drive Image Pro worked well with SysPrep to help m 
quickly roll out workstations. In addition, PowerQuest 
technical support addressed all my concerns with fast, com 
teous, and correct solutions. You can download an evaluatioi 
copy of the product from PowerQuest’s Web site. ^ 


■ Jonathan Cragl 



WINDOWS 2000 FACTS 

Product: 

Drive Image Pro 3.0 

PowerQuest 02 9822 0999 

http://www.powerquest.com 

Price: 

$613 for 10 to 24 workstations; $1125 for 

25 to 50 workstations 

Platform: 

x86 processor or better, Windows 2000 
Professional or Windows NT Workstation 4.0, 
16MB of RAM, SMB of hard disk space 
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WORLDWIDE LEADER IN SECURE ENTERPRISE NETWORKING 



SECURIPi' 


vCCESS CONTRO L 
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With over 70,000 installations, chances are 
Check Point has solved it already. 


No matter what challengesyou face in build¬ 
ing a secure enterprise network, we have a 
full range of solutions. Real solutions. Right 
now. For ever_ything from network security 
to traffic control and IP address manage¬ 
ment. All based on a common architecture 
for integrated policy management. Which 
means _you can implement corporate 
policies, deploy them across _your extended 
enterprise, and control them from a 
central point. 

Because of our superior technology. Check 
Point is the worldwide market leader in both 
firewall and VPN implementations. And our 
Open Platform for Secure Enterprise 

CHECK POINT SOFTWARE TECHNOLOGIES LTD. Check Pc 
registered trademarks of Check Point Software Technologies L 


Connectivity (OPSEC) is the de facto indus¬ 
try standard for seamless integration and 
management of nearly 200 third-party 
security products. Which lets you choose 
the best solutions for your network. 

Check Point solutions are backed by an 
experienced professional services group 
and 24x7 worldwide customer support. And 
with 600channel partners worldwide, there 
is a local point of contact wherever you are 

Be sureyour network is secure—Check out 
our new white paper “Top Ten Chal¬ 
lenges to Securing Your Network’ at: 

www.checkpoint.com 

It. the Check Point logo and OPSEC are trademarks or 


■ Network Security 

■ Traffic Control 

■ fP Address Management 

■ OPSEC Alliance 

■ integrated Policy Management 


Checkpoint™ 

Software Technologies Ltd. 



Telephone: 02 9493 6000 
e-mail: anz@checkpoint.com 



Mobile-computing 

market glowing with 


T he notebook market is vibrant and continues to grow 
as manufacturers break ground with new designs. 
Fanning the fires of demand are corporate users’ 
increasing appetite for near-desktop functionality and the 
desire for go-anywhere features among consumers, who are 
adopting notebooks in record numbers. 

On the bright side there are new processors, video con¬ 
trollers and core logic. Consumers are also increasingly 
attracted to thinner, lighter machines. 

But dimming the short-term outlook for new notebooks 
is the availability of LCD panels. In fact, some analysts say 
the panel shortage could stall growth. 

This edition of Buyer’s Guide looks at notebook com¬ 
puters with processor speeds in the 400MHz processors 
range, though we have included one 500MHz machine 
from Gateway. 

Of the products listed, 16 are PII systems and 5 are Intel 
Celeron processors. Take out the Apple PowerBook’s 
PowerPC chip and there is only two Pill’s in the roundup. 

Though the processor speeds are all quite high, not all 
the notebooks would be considered high-end. Intel’s 
400MHz Celeron makes for some pretty affordable note¬ 
books. Toshiba’s CD-ROM Satellite 2590 is just nudged 
out as the cheapest by Gateway’s Solo 2150 XL at a diminu¬ 
tive $3299. 

The DVD-based version of Toshiba’s Satellite 2590 adds 
a 14.1-inch screen and a couple of GB disk space to its CD 
cousins but bumps the price up to $1785 - demonstrating 
the cost of scarce TFT screens. Still, Gateway manages to 
pack a 14.1-inch TFT in an entry level machine. 

Both the Intel Pill’s in the guide are from Gateway. At 
the high-end the Gateway 9300 XL with a 500MHz chip 
has 10MB disk, 128MB SDRAM, internal DVD as a stan¬ 
dard, as 15.1-inch screen, an integrated 56k modem, but 
only optional integrated network card. The 3.7kg com¬ 
bined carry weight makes it neither the lightest nor heavi¬ 
est of the bunch and about on par with a low end Compaq, 
but significantly heavier than the notebooks you would 


new technology 

rather own than pay for. 

All in all at $6199 though, this notebook - which i 
only available from a handful of resellers - looks gooi 
on paper. 

Processor trend 

Market trackers’ eyes are trained on Intel, which holds a 9( 
percent share of the notebook-processor market. And th 
microprocessor giant’s stake is apt to increase. 

Intel’s mobile Pentium II family has been rounded ou 
with the Celeron in the past year and the company wi) 
increase its stable of processors for its first Pentium II 
products designed for portables. 

The second part of Intel’s mobile Pentium III assaul 
will surface early this year. Based on Pentium III logic an< 
0.18-micron geometry, this new processor incorporates ; 
feature set code-named Geyserville. 

At the heart of this technology is the ability to drive 
mobile Pentium III at two speeds. When the CPU i 
pulling current from a notebook’s battery, it operates at thi 
lower speed (which protects battery life and reduces ther 
mal problems). When powered by AC current, Geyservill 
CPUs clock up to a faster speed. 

By mid-2000, most notebook makers expect to offe 
portables with dual-speed CPUs that run as fast a 
750MHz. □ 



You can get a comprehensive listing of every notebook on the 
Australian market by purchasing a subscription to the Buyer's 
Guide ProductWatch from iTresearch. Subscribers get all this 
data on CD-ROM, which is then updated monthly via e-mail. 
ProductWatch is a joint venture service for resellers from 
iTresearch and Windows 2000 
Magazine Australia. 
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>mpiete online V^ant to keep your NT systems running at peak 

itimisation performance? That’s no hurdle, with Norton 

one’’*'a'^s SpeedDisk 5.0, from Symantec. 
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Thanks to it’s patented technology, 
Norton SpeedDisk optimisation provides 
unparalleled performance gains. 

It works by defragmenting files, and 
then arranging those files in the right 
order by usage. Making sure the files 
you need most are intelligently placed, 
close to hand. 



I potentiai problems 
lexible configuration 
entrai Livellpdate 


You can run it while servers and workstations are 
up-and-working. Or in off-peak hours - without 


time-consuming reboots. 

The fact is, it’s the best way to ensure 
end-users enjoy increased performance, and 
greater productivity. 

For system administrators, that means 
proactively addressing performance, before it 
becomes an issue. 

What’s more, thanks to Symantec’s Value 
Licence Program, it’s the affordable solution you 
can’t afford to be without. 

To find out more, visit wvwv.symantec.com.au. 
We’ll show you how to get the jump on 
NT performance. 


www.syniantec.com.au 
1800 680 026 
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GATEWAY 

GATEWAY 

HP 

HP 

IBM 1 




3300 XL 

4150-400 

4150-400 

600E400 1 

Mu4lbl 




N1(V64 

W10/84 

26454BA 1 



High 

High 

High 

High 

MID P 

—- -77 

r Gen 

List Price Including Tax / GST 

$4,999.00 

$6,199.00 

$9,582.81 

$9,340.69 

$7,413.00 

1 rpii - - - 

r 

Type of Processor_ 

Pill 

Pill 

Pll_ 

Pll 

Pll 

[ 

Brand of CPU 

Intel 

Intel 

_Intel 

Intel 

Intel 1 

1 

Soeed in MHz 

450 

500 

400 

400 

400 1 

1 HARD DISK 1 

I 

Hard Disk Standard (GB) 

6 

10 

10 

_10 

10 
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Hard Disk Maximum (GB) 

10 

20 

10 
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^ 
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Windows 



\ re you anxiously awaiting Windows 2000 (Win2K)? 
By now, you’re probably intrigued by the rich and 
impressive features this new version of Windows NT 
romises; Active Directory (AD), the incorporation of 
'^in2K Server Terminal Services, Group Policies, 64-bit very 
rge memory (VLM), IntelliMirror, Plug and Play (PnP), 
id Windows Driver Model (WDM) support, to name a 
w. Perhaps you’re assuming that, as in the past, Microsoft 
ill make the migration process easy and painless: You’ll just 
ay the software, install it, and be on your merry way. If 
lat’s your fantasy, think again. 

Because the next version of NT promises to be as revolu- 
onary as it is evolutionary, the new technologies will affect 
jur network and your life as an administrator in several 
ays. To begin, you’ll have to do more planning for Win2K 
lan for any previous upgrade. Fortunately, you can start 
)day to prepare for your migration to Win2K. In this arti- 
e, I discuss several Win2K migration topics and recom- 
lend specific steps you can take to be ready for Win2K 
hen it arrives. 


( 1 Prepare Your Domain Structure for AD 

One of the most important aspects of the 
Win2K rollout is the migration of your exist¬ 
ing domain structure to Win2K’s AD. The complexity of 
lis process depends on your network’s architecture. If you 
ave a single-domain model (perhaps with local BDCs at 
:mote sites for quicker logons and access to local network 
:sources), the process of migrating to AD will be fairly 
:raightforward, and AD will give you new options for 


further optimising the administtative structure and network 
traffic of your existing domain model. But if you’ve imple¬ 
mented a complex multidomain model with decentralised 
administration, your planning process will be more involved. 

Because of the limitations of the NT 4.0 and NT 3.x 
domain architecture, many organisations have implemented 
multidomain models that use centralised administration (for 
example master domain or multiple master domain models) 
and centralised account domains with remote-resource 
domains. Such designs might fit an organisation’s adminis¬ 
trative structure, particularly if the IT staff is in one central 
location. But in other organisations, this design doesn’t fit 
administrative structute. Those organisations implement 
multidomain models more to avoid complete-trust models 
(with their inherent multiple one-way trust relationships and 
resulting administrative burden) than to accommodate the 
needs of the organisation. 

Win2K will change this complexity. An organisation will 
be able to choose from a variety of multitiered network 
designs that it can fashion around any number of criteria, 
such as its otganisational model, geographical layout, or a 
combination of the two. Furthermore, if you’ve had to create 
mastet or multimaster domain models to minimise the 
administrative hassles of placing user accounts into multiple 
domains, AD will let you move those accounts safely back to 
the domains in which they belong. 

Granularity is the key. Win2K enables these possibili¬ 
ties because of its granular design. NT 4.0 and NT 3.x 
group administrative entities (for example Administrators, 
Server Operators, Back-up Operators) into a limited 
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SCREEN 1: ► 
Migrating users 
with the 
FastLane 
DM/Manager 
domain recon¬ 
figuration tool 


HGURE 1: ► 
Transitive Trusts 
Within AD 


number of groups with a generic set of administrative rights, 
but AD will let you set administrative rights down to the 
individual permission level. This granularity means you can 
easily assign to user accounts in particular domains the 
amount of access they require to administer their local 
office, and you can do so without compromising the overall 
security or design of your network. No longer must you 
choose between administering these resources yourself 
remotely and assigning second-level administrators into a 
limited set of stock account groups. 

ad’s granularity has benefits that extend into other 
areas of administrative life. For example, you can use AD 
to assign particular user or group permissions to particu¬ 
lar applications as well as to traditional resources such as 
file and print shares. By breaking permissions and rights 
down to a more detailed level, AD lets you tailor your 
directory to fit your organisation’s actual structure and 
administrative requirements. 

Preparingfor life in AD. With all this in mind, what can 
you do now to prepare for life in AD? If you administer a 
multidomain environment, consider the advantages of flat¬ 
tening (i.e., consolidating and reducing) your multidomain 
structure before the arrival of Win2K in your organisation. 
Flattening and restructuring your domains now can pave the 
way for a better and simplified AD design later. Also, you can 
undo some of the kludges that limitations of earlier NT ver¬ 
sions might have forced you to introduce into your network 
design. I know what you’re probably wondering right about 
now: Won’t that approach mean manually moving all my 
users, groups, and computer accounts to another domain? 
Believe it or not, you won’t necessarily have to. 

Several utilities provide domain migration and restructur¬ 
ing capabilities. FastLane Technologies’ FastLane DM/ 
Manager is part of FastLane’s DM/Suite suite of enterprise- 
management products. DM/Manager is a multipurpose tool 
that lets you reconfigure your NT domain infrastructure 
without forcing you to rekey user account data or invalidate 
ACL security settings applied to resources in the domain. 
DM/Manager’s interface, which Screen 1 shows, lets you use 
a simple drag-and-drop process to migrate user, group, and 
computer accounts from one domain to another. When you 
finish a migration, users can log on to the new domain with¬ 
out knowing that you moved their accounts. In addition, 
DM/Manager’s rollback feature lets you undo domain struc¬ 
ture changes and migrations. DM/Manager is an impressive 
and invaluable product for simplifying your organisation’s 
domain structure before you migrate to Win2K. 

Mission Critical Software’s Domain Migrator, which is 
part of Mission Critical’s OnePoint suite, is another domain¬ 
restructuring utility that provides a comprehensive set of 
domain migration and restructuring tools. This product pro¬ 
vides rollback features that let administrators undo domain 
restructuring actions. Microsoft recently announced that 
Win2K will include Domain Migrator. Through feedback 
from the Win2K beta Rapid Deployment Program (RDP), 



customers told Microsoft that they want to be able 
restructure and upgrade domains in one fell swoop. T1 
inclusion of this utility will be a nice bonus for Win2K cu 
tomers; however, organisations that want to reorganise tht 
NT 4.0 domains now can use products such as DIv 
Manager and Domain Migrator. In addition, Microso 
might decide not to include this tool with Win2K, or tl 
company might provide a watered-down version that doesi 
satisfy the needs of large organisations. 

To facilitate the flattening process, AD contains £ 
important new feature, the organisational unit (OU). Ol 
are AD container objects that let you subdivide your organ 
sation, even within a single domain. As a result, you dot 
need to create multiple domains to divide your organisatic 
into administrative subdivisions. 

Keep in mind that although domain flattening might 1 
appropriate for some organisations, it isn’t appropriate for £ 
organisations. For example, if you want to separate yoi 
organisation’s divisions into separate domains under AI 
you’ll want to retain your existing domain structure uni 
migration. Another reason for you to retain your existir 
domain structure as you migrate to Win2K is that AD su| 
ports transitive trusts. In a transitive trust, the establisht 
trust (domain A trusts domain B and domain B trus 
domain C) also means that domain A trusts domain ( 
Figure 1, illustrates this trust arrangement. NT 4.0 and N 
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figure your Power Array.” All changes can be 
made while your systems are running and pro¬ 
tected maintaining a high level of availability. 

Symmetra's N +1 Redandancy provides 
maximum uptime and continuous availability 
If a power module ever fails, all of Symmetra's 
modules run in parallel and share the load 
evenly. This unique power sharing technology 
works instantly to protect your data centre and 
ensures high-availability. Individual modules 
can be easily installed or removed to manage 
redundancy effectively. 


Symmetra's modularity 
decreases maintenance costs 
Symmetra's serviceability makes maintenance 
simple as its components are modular and hot- 
swappable. You can lower service costs by ser¬ 
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on-site service contract from APC. 
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FIGURE 2: ► 
A Single-Domain 
Tree 


HGURE 3: ► 


A Forest 
Containing 
Multiple Trees 


3.x didn’t support transitive trusts; thus, administrators had 
to create additional trust relationships to establish a relation¬ 
ship between domains not related through established trusts. 
Obviously, you’ll have fewer headaches creating multido¬ 
main security relationships under Win2K than you’re experi¬ 
encing with NT 4.0 and NT 3.x. 

The forest for the trees. Win2K’s AD design integrates 
the concepts of forests and trees. A tree is a group of NT 
domains in AD that form a contiguous namespace and share 
a schema. For example, assume a domain named 
bigcorp.com exists in your AD structure. The two subdivi¬ 
sions of bigcorp.com are europe and us, and us has a subdi¬ 
vision called sales. Within AD, the names of these domains 
might be europe.bigcorp.com, us.bigcorp.com, and 
sales.us.bigcorp.com. This arrangement demonstrates the 
hierarchical structure of AD and its namespace: These 
domains are all part of one contiguous related namespace in 
the directory; that is, they form one domain tree. The name 
of the tree is the root level of the tree: In this case, big- 
corp.com. Figure 2 shows this single-domain tree. 

Let’s take this concept to the next level. Assume that 
within your AD, a parent organisation oversees bigcorp, and 
this parent organisation owns another subsidiary, called big- 
biz, which is listed in AD with bigcorp. One subdivision, 
us.bigbiz.com, is beneath bigbiz in AD. Although your com¬ 
pany wants both bigcorp and bigbiz defined within the same 
AD for administrative reasons, you don’t want them to share 
a namespace. So, you define bigcorp and bigbiz as separate 
trees within the same forest. Figure 3 illustrates this arrange¬ 
ment. All trees in a forest share a schema, configuration, 
and Global Catalog. Furthermore, all trees in a forest trust 
one another because of the transitive, hierarchical Kerberos 
trust relationships that AD is structured on. 

To plan your organisation’s AD structure and namespace 
effectively, you can read two Microsoft white papers: “Mig¬ 
rating from Microsoft Windows NT Server 4.0 to 
Windows 2000” and “Windows 2000 Namespace Design.” 
Both papers and others relating to Win2K migration are 
available on Microsoft’s Web site (http://www. 
microsoft.com/ windows/server). 

Action Plan: 

• Learn about AD, and download the Microsoft Win2K 
white papers. 

• Start planning your AD structure. 

• If appropriate, flatten and consolidate your domain 
structure. 


Step Standardise Your Network on TCP/IP 

TCP/IP is the ftimre of networking, and it has 
' become the network protocol of choice for 
Win2K because it provides a uniform platform that supports 
many different OSs.TCP/IP is the only protocol Win2K 
installs by default during clean installations (legacy environ¬ 
ments might still implement NetBEUI and IPX/SPX). This 
situation means that one of the best things you can do to 





prepare your organisation for Win2K is to make TCP/IP yoi 
standard primary (preferably sole) network protocol. Makir 
TCP/IP your standard primary network protocol will gh 
you an additional benefit: Because TCP/IP is a highly efi 
dent, routable protocol, you won’t hit the types of bandwidl 
and usability ceilings that occur with NetBEUI (which 
nonroutable) and IPX/SPX (which, although it’s routable, h: 
higher overhead than TCP/IP in WAN environments). 

If you haven’t already implemented TCP/IP on your ne 
work but will do so before your Win2K migration, you mu 
address NetBIOS-to-IP address-name-resolution concern 
To address these concerns, you can deploy either WINS < 
DNS servers or you can use a centralised LMHOSTS file i 
resolve names. In addition, if your network is connected i 
the Internet, you must create an appropriate firewall to pn 
tect the network against intruders. 

Get on the TCP/IP bandwagon now rather than late 
TCP/IP can be slightly more difficult to administer tha 
NetBEUI and IPX/SPX, so if you don’t have much expei 
ence with TCP/IP, begin now to learn about TCP/IP admii 
istration. For information about TCP/IP administration, s< 
Todd Lammle, Monica Lammle, and Mark Minas 
Microsoft TCP/IP Training (Microsoft Press, 1997) an 
Mastering TCP/IP for NT Server (Sybex, 1997). 

Action Plan; 

• Learn about TCP/IP routing and administration concern 
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Windows 2000 Glossary By Sean Deuby 


Windows 2000 (Win2K) introduces dozens of new acronyms and uses many common Windows NT acronyms. This glossary 
defines the most common acronyms and terms associated with Win2K. For more information about Win2K terminology, 
see Microsoft's Win2K Server Glossary (http://windowsupdate.microsoft.com/nt5help/server/en/glossary_srv.htm), 
Microsoft's hardware glossary (http://www.microsoft.com/ hwdev/glossary.htm) and acronym list (http://www. 
microsoft.com/hwdev/acronym.htm), PC Webopaedia (http://www.webopaedia.com), and Windows NT Magazine's online 
glossary (http://www.winntmag.com/resources/glossary.cfm?action=alpha). 


A: Address record. A DNS resource record 
that maps a FQDN to an IP address. 

ACE: Access control entry. The basic unit 
of NT security. ACEs control access to 
NTFS and AD objects, printers, and 
Registry keys. ACEs consist of a SID, 
which represents a security principal 
such as a user or group, and an access 
mask, which defines the access rights of 
that SID. A collection of ACEs that con¬ 
trol access to an object is an ACL. 

ACL: Access control list. A collection of 
ACEs that define the access rights to an 
NT object. 

ACPI: Advanced Configuration and 
Power Interface. The successor to 
Advanced Power Management (APM); 
lets the OS rather than the BIOS control 


computer hardware power consumption. 

ADSI: Active Directory Service Interfaces. 
An API to simplify accessing AD objects. 

Attribute: A characteristic of an AD 
object; often called a property in Win2K, 
especially in reference to replication. 

Basic disk: Win2K's default logical disk 
partition configuration. A basic disk can 
contain primary partitions and extended 
partitions with logical drives. By 
default, Win2K disks are basic disks until 
you convert them to dynamic disks. 

CA: Certificate Authority. A service such 
as Microsoft Certificate Server that 
issues digital certificates. 

CDFS: CD-ROM File System. The file 


system used on PC CD-ROMs, as defined 
by the International Organization for 
Standardization (ISO) computer stan¬ 
dard 9660. 

Child domain: A Win2K domain whose 
DNS name is subordinate to another 
domain. For example, research.mycom- 
pany.com is a child domain of mycomp- 
any.com. Also called a subdomain. 

CIFS: Common Internet File System. CIFS 
defines a standard remote file-system 
access protocol for use over the Internet, 
letting groups of users work together and 
share documents across the Internet or 
within their corporate intranets. 

CLDAP: Connectionless LDAP. A UDP-like 
protocol for directory service communi¬ 
cations; doesn't require a session. 


Deploy TCP/IP as the primary file and print service 
protocol within your organisation now. If possible, 
make TCP/IP your sole network protocol to min¬ 
imise protocol overhead and administrative problems 
on the network. 


_^tep 3 ^ Learn the Ways of DNS 

Name resolution is central to TCP/IP standardisation 
' and deployment. Most current TCP/IP-based NT 
networks use WINS servers or LMHOSTS files to resolve 
NetBIOS names to IP addresses. But in Win2K, you query 
AD to resolve names. AD uses a dynamic form of traditional 
DNS that offers Win2K networks the best of both DNS and 
WINS. 


In Win2K, DHCP servers automatically register clients in 
ad’s DNS-compliant namespace and automatically ««regis- 
ter them when the DHCP lease expires or is released. As a 
result, you don’t need to manually maintain dynamic DNS 
(DDNS) zone files, as you do with traditional DNS. 
Furthermore, DDNS delivers a name-resolution method 
that is far more scalable and robust than WINS. 

Another nicety of the DDNS design is that it unifies the 
namespaces an organisation uses on the Internet and on the 
internal network. This feature lets companies leverage their 
existing DNS knowledge to support one type of namespace 


(i.e., DNS). However, this convergence might create intern; 
battles in organisations that house DNS servers on UNE 
rather than NT systems. 

In addition, Win2K automatically stores its DDN 
namespace within and replicates it throughout AD. The cor 
sistency that this approach establishes means your DN 
namespaces will have a level of fault tolerance that isn’t po: 
sible with traditional DNS or WINS implementations. 

To facilitate migration to Win2K’s DNS environmen 
verify that existing computer and network names withi 
your organisation are DNS-friendly. DNS stipulates th: 
domain and host names contain only the following charat 
ters: A through Z, a through z, 0 through 9, and hyphe 
(-), with no spaces or underscoring. If a domain or a hoj 
uses names that don’t follow the DNS convention, mak 
the names conform. In the case of workstations, this ste 
probably won’t be a big deal. However, in the case c 
domains or servers, illegal names will require a bit moi 
planning on your part. 

Work with a name-registration authority (you can fin 
information about these organisations at the Interns 
Corporation for Assigned Names and Numbers - ICANN 
http://www.icann.org) or an ISP to obtain a domain nam 
for your organisation if you don’t have one, whether you’i 
connected to the Internet now or not. This task is importati 
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Cluster: Individual computers con¬ 
nected to act as one computer. 

Connection object: A unidirectional 
replication path between two domain 
controllers. The bidirectional ring in AD 
replication requires two connection 
objects. 

Container: An AD object that holds 
groups of objects and other containers. 

CSP: Cryptographic Service Provider. 
Code that creates, destroys, and uses 
keys to perform a variety of crypto¬ 
graphic operations. 

DCPROMO: The wizard that promotes a 
WinZK member server or standalone 
server to a domain controller. Running 
this program on a domain controller 
demotes the machine to a member 
server or standalone server. 

DDNS: Dynamic DNS. DHCP and Win2K 
clients dynamically update DNS records 
instead of using the traditional method 
of manually or programmatically adding 


the records to (static) DNS zone files. 

Delegation: The capability whereby a 
higher administrative authority grants 
specific rights to groups and individuals. 

Dfs: Distributed file system. A Win2K 
component that abstracts the \\server\ 
share resource location convention to a 
logical hierarchy of directories that the 
systems administrator defines. 

DHCP: Dynamic Host Configuration 
Protocol. A protocol for assigning 
dynamic IP addresses on a network. 
DHCP can also assign network options, 
such as default gateways, WINS servers, 
and DNS servers. 

Digital certificate: An attachment to a 
data stream that confirms the sender's 
identity or that encrypts the data. 

DN: Distinguished name. A unique 
description of the object and its path in 
AD. For example, /0=Internet/DC=C0M/ 
DC=Intel/ CN=Users/CN=Sean Deuby. 

DNS: Domain Name System. The 


Internet's name-to-IP-address resol¬ 
ution system. 

Domain tree: A Win2K domain hierar¬ 
chy, connected by transitive trusts that 
form a contiguous namespace. 

Downlevel trust: A trust explicitly 
established between a Win2K domain 
and an NT 4.0 domain. 

DSA: Directory service agent. The process 
that manages AD's physical storage. 

DSCLIENT: Directory Service Client. An 
add-on to make Windows 9x clients mar¬ 
ginally AD aware. 

Dynamic disk: A disk that supports 
volume sets after you use Win2K's Disk 
Management utility to convert the disk 
from basic to dynamic storage. Only 
Win2K can use dynamic disks, and 
dynamic disks can't contain partitions or 
logical drives. 

EFS: Encrypting File System. A new fea¬ 
ture of NTFS 5.0 that adds encryption to 


• Obtain a domain name (or multiple domain names, 
necessary) for your organisation. You can registe 
domain names directly with one of the ICANN 
licenced name-registration authorities or through you 
ISP. For your domain name, you’ll pay one initi: 
registration fee and a yearly maintenance fee. 

• Begin the process of ensuring that all of your currer 
machine and domain names are DNS-friendly. 

• If you don’t have a DNS server, deploy one in a te; 
environment so that you can become familiar wit 
DNS structure and management. 


because when you migrate to Win2K, your AD structure will 
drive your DNS naming structure. If you’ve developed a 
naming structure for your organisation that doesn’t conform 
to DNS standards and you later connect to the Internet, 
you’ll have to observe Internet DNS standards and use a 
name that another organisation hasn’t already taken. You can 
avoid this hassle by registering DNS domain names for your 
organisation now that will work later if you decide to con¬ 
nect to the Internet. And by acting now, you have a better 
chance of getting the domain name you want for your organ¬ 
isation. If you wait, someone else might take the name you 
prefer. 

You can run separate internal and external DNS Step ^ Download and Install the NT 4.0 
namespaces for your organisation; you don’t have to use Option Pack and Service Pack 4 

one shared internal/external namespace. For example, you (SP4) OF Later 

might want to run one namespace outside a firewall for If you’re a developer or an ISP and want to develop appli 

Internet users and another inside the firewall for internal cations that use the technologies Microsoft provides i 

company users. For more information, read the Microsoft Microsoft Message Queue Server (MSMQ) and Mictosol 
white paper “Windows 2000 Namespace Design” Transaction Server (MTS), the NT 4.0 Option Pack is fo 
(http://www.microsoft.com/ windows/server). you. The Option Pack is a downloadable set of OS update 

Action Plan: for NT Workstation 4.0 and NT Server 4.0 that installs sev 

• Learn about DNS and how it works. One excellent eral updated services and components (a Windows 95 vet 
source of DNS information is Paul Albitz and Cricket sion also exists). For example, the Server component of th 
Liu, DNS and BIND, Third Edition (O’Reilly and Option Pack includes Microsoft Internet Information Serve 
Associates, 1998). (IIS) 4.0, MTS 2.0, Microsoft Index Server 2.0, Microsol 
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a file or directory. 

EMA: Enterprise Memory Architecture. 
A Win2K improvement that lets appli¬ 
cations address as much as 64GB of 
virtual memory. 

Encryption: The process of taking read¬ 
able text (plaintext) and rendering it 
unreadable (ciphertext) by applying an 
encryption algorithm. 

Explicit trust: A trust you manually 
establish between two Win2K domains 
or between a Win2K domain and a down- 
level domain (in addition to their built- 
in transitive trusts with each other, if 
they're in the same forest). 

First-layer domain: A Win2K domain 
whose parent domain is the root domain. 

Folder: A component of an organisa¬ 
tional structure that organises files on 
the hard disk. Also called a directory, and 
typically represented by a folder icon. 

Forest: One or more domain trees that 


don't form a contiguous namespace but 
that share a common schema, configura¬ 
tion, and global catalogue. 

FQDN: Fully Qualified Domain Name. A 
DNS term that describes a host name plus 
the full path, listing all domain member¬ 
ships from left to right. For example, 
reserverl.research.mycompany.com. 

FSMO: Flexible single master object. The 
master copy for certain internal AD func¬ 
tions that require one authoritative 
master, such as schema changes and 
PDCs for NT 4.0 and earlier clients. 
Microsoft is phasing out the term FSMO, 
in favour of operations master. 

GINA: Graphical Identification and 
Authentication. The subsystem that han¬ 
dles the logon presentation to the user. 

Global Catalog: An index containing 
every AD object but only a few attrib¬ 
utes of each object. Helps users and 
applications locate the most commonly 
used objects and attributes within a 
forest. 


GPO: Group Policy Object. Group 
Policies let you define settings for 
groups of users and computers to sim¬ 
plify the management of numerous 
objects. Groups can contain users, com¬ 
puters, and other groups. 

Inheritance: The capability of a child 
object to automatically acquire specific 
rights from a parent object. 

IP address: A numbering method to 
uniquely identify a node and to specify 
routing information on a network using 
the TCP/IP protocol. Each node on the 
network must have a unique IP address 
that consists of the network ID and a 
unique host ID that the network admin¬ 
istrator assigns. 

IPSec: IP Security. IP-level security for 
authentication and encryption. 

KDC: Key Distribution Center. A Kerberos 
function, running on every domain con¬ 
troller, that controls the distribution of 
keys and tickets. 


ertificate Server, and MSMO. The workstation compo- StCp ^ Get Rid of the SID Skeletons 
mt of the Option Pack updates Peer Web Services to Your ClOSet 

test (IIS 4.0-compatible) version and installs client com- ^ unique 32-bit SID number represents 

anents for the latest version of RAS, MTS, and MSMQ. every NT computer in a domain (and such entities as the 


In addition to the Option Pack, update your NT sys- 
;ms to SP4 or later. These packs provide the latest NT bug 
xes and enhancements and include the Security 
Configuration Editor (SCE), which is a Microsoft 
lanagement Console (MMC)-based security tool that will 
; a standard Win2K feature. This utility is available on 
rily the SP4 and later CD-ROMs or via a separate down- 
lad from Microsoft’s Web site - Microsoft doesn’t include 

in the downloadable service pack versions. Learning and 
sing SCE now will give you a jump on learning Win2K 
:curity administration. 

Because these services are advanced releases of Win2K ser- 
ices, you can learn about some of Win2K’s components by 
ownloading and installing the Option Pack and the latest 
IT service pack now. For more information and to down- 
)ad the Option Pack and service packs, visit Microsoft’s 
7eb site (http://www.microsoft.com/ntserver/all/ down- 
)ads.asp). 

Action Plan: 

• Download and install the Option Pack and SP4 or later. 

• Practice using SCE. 

'ww.itnews.com.au 


domain itself and user and group accounts). When you 
install NT, it automatically assigns the machine a globally 
unique SID. However, disk-duplication utilities bypass the 
SID assignment process when you use them to clone NT 
installations: The cloned systems use the source system’s SID. 
Many organisations have used the cloning method to speed 
the process of installing NT onto workstations and servers. 

Although cloning doesn’t cause problems under NT 4.0 
or NT 3.x, it probably will under Win2K. This likelihood is 
because AD employs the SID to identify a particular system 
within the directory. Therefore, if multiple machines use the 
same SID, confusion and problems will result. Microsoft has 
waffled a bit about exactly how cloning will affect networks 
under Win2K. Stay on the safe side, and don’t practice 
cloning to install Win2K in your environment. If you must 
have some duplication, duplicate after the text-mode portion 
of setup, before the GUI-mode portion begins. At this stage 
of the installation process, Win2K hasn’t assigned a SID. 
Duplicating your system after the text-mode portion of the 
setup doesn’t produce system cloning as exact as that of a full 
duplication of a customised and integrated NT installation. 
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Kerberos: An authentication protocol, 
defined by the Internet Engin¬ 
eering Task Force (IETF) in Request 
For Comments (RFC) 1510 and 
characterised by distributed, mutual 
authentication of client and server. 

Key: A password, usually encrypted. 
Keys can be publicly available. 

Key pair: A public key and a private key, 
used together in PKI to encrypt and 
decrypt data. 

LDAP: Lightweight Directory Access 
Protocol. A small and fast protocol, 
based on X.500's Directory Access 
Protocol, that is the default protocol for 
communication with AD. 

MDHCP: Multicast DHCP. An extension of 
DHCP that automatically distributes 
multicast address configurations to net¬ 
work clients. 

MDI: Multiple-document interface. A user 
interface (UI) that the MMC and other 
utilities use. The MMC's MDI lets you load 


more than one independently running 
snap-in into the management window. 

MFT: Master File Table. The relational 
database at the heart of the NTFS vol¬ 
ume structure that contains all the 
information about files and directories 
on that volume. Two copies of the MFT 
exist on every NTFS volume. 

MMC: Microsoft Management Console. 
A user interface (UI) framework to 
which you add snap-ins to perform 
management tasks. 

Mutual authentication: A feature of 
authentication protocols such as 
Kerberos. The client and server must 
prove their identity to each other before 
authentication proceeds. 

Namespace: A bounded area in which a 
name can be resolved. In AD, the name- 
space is equal to the directory tree, 
within which DNS resolves names. 

NSS: Native Structured Storage. A Win2K 
feature for storing ActiveX documents. 


NTLM: NT LAN Manager. The primary NT 
4.0 security authentication protocol. 

Object: A collection of attributes or 
characteristics that represents a self- 
contained entity (for example, a user). 

OID: Object identifier. A globally (i.e., 
worldwide) unique identifier required by 
Open System Interconnection (OSI) 
International Standards and Recom¬ 
mendations to identify an X.500 object. 

Parent domain: A Win2K domain that has 
another domain subordinate to it in the 
DNS namespace. For example, the domain 
mycompany.com is a parent domain of 
the domain research.mycompany.com. 

PKI: Public key infrastructure. A system 
of digital certificates, certificate author¬ 
ities, and other registration authorities 
that verify and authenticate each party's 
validity in an electronic transaction. 

Plaintext: Unencrypted data. 

Private key: Part of PKI (i.e., one half of 


However, this method doesn’t risk the potential problems of 
SID duplication. You can use automation components such 
as customised unattend.txt files and the sysdifF.exe utility to 
minimise legwork in NT insrallations. 

Another solution to the system-duplication problem has 
recently appeared. PowerQuest announced a new product, 
SIDchanger, that automatically changes the SIDs and com¬ 
puter names of duplicated NT computers to unique num¬ 
bers. SIDchanger is available free to registered users of 
PowerQuest’s Drive Image Pro drive-duplication utility; 
Download it from PowerQuest’s Web site (http:// 
www.powerquest.com). Microsoft’s Sys-Prep is another 
utility worth mentioning. Microsoft designed SysPrep Step 6 


Request in the subject line. 

These utilities can help you prevent or resolve yoi 
SID duplication problems and remove the SID skeletor 
from your closet. 

Action Plan: 

• Verify the uniqueness of the SIDs on all the NT con 
puters in your organisation. If duplications exist, obtai 
a SID-replacement utility and use it before your migr; 
tion to Win2K. 

• For new installations and deployments, use SysPrep or 
SID-changing utility to guarantee SID uniqueness. 


o solve the SID uniqueness problem and complement 
drive imaging utilities. In addition, this utility handles 
SID changing on the front end rather than the back end. 
You run SysPrep just before you use a data-imagining util¬ 
ity to image a system’s data, at which time SysPrep makes 
the changes necessary to ensure SID uniqueness. Then, rhe 
system is ready for mass duplication without fear of dupli¬ 
cating SIDs. Microsoft provides SysPrep to only its 
Enterprise, Select, and Open License customers, but you 
might be able to obtain a copy using the following method: 

1. Send an e-mail request to winreq @microsoft.com, 
and include Microsoft Deploy Tool License Agreement 


Inventory, Schedule, and Budget 

Most seasoned NT users won’t be surprised t 
learn that the new technologies in Win2] 
likely to add to system-resource requirements, an 
thus increase the price of Win2K systems. The base recorr 
mended memory configuration for Win2K is 64MB ft 
workstations (it’s more like 96MB for servers). If you’re keef 
ing score, this requirement is about three times the min 
mum recommended configuration for a comparable NT 4. 
sysrem. Win2K’s disk space requirements will probably se 
even greater increases, particularly if you implement Intel! 
Mirror client-side caching features. 

You aren’t obliged to install Win2K on every workstatio 









Windows 2000 Server 


a key pair). Decrypts data that the same 
user's public key encrypted. 

Property: A characteristic of an object. 
Often used interchangeably with attribute. 

PTR record: Pointer record. A DNS 
resource record that maps an IP address 
to a (fully qualified domain) name. Often 
referred to as a reverse lookup record. 

Replication topology: The configura¬ 
tion of the replication scheme between 
domain controllers. 

RID: Relative Identifier. A component of 
the SID. 

Root domain: The top-level domain in a 
Win2K domain tree. Also the top-level 
DNS domain on the Internet. 

RR: Resource Record. A DNS zone file 
entry. DNS RRs include Start of Authority, 
Name Server, Mail Exchange, Host, 
CNAME, and SRV. Each RR describes dif¬ 
ferent types of information about hosts 
(i.e., computers) in the DNS domain. 


Win2K uses DNS as its location service to 
discover network resources. 

RRAS: Routing and Remote Access 
Service. Win2K's successor to RAS; 
includes routing functionality especially 
useful to small office environments. 

RSS: Remote Storage Service. HSM for 
Win2K. 

SAS: Secure Attention Sequence. 
Otherwise known as the three-finger 
salute: Ctrl+Alt+Del. 

Schema: The definition of all the object 
types that AD can store. 

Shortcut trust: An explicit trust to cir¬ 
cumvent the trust referral process 
between directory trees. 

SID: Security ID. A unique number that 
identifies a user or group in an NT domain. 

Signed data: Data with a digital certifi¬ 
cate attached as proof of origin or 
authenticity. 


Site: A collection of domain controllers 
that have high-speed connections to 
optimise replication and logon traffic. 
AD defines sites by the subnets the 
domain controllers are in. 

Site connector: The link (usually 
TCP/IP) over which replication between 
two sites occurs. You can use TCP/IP or 
SMTP to link two sites. 

Site link: A means of weighting the rel¬ 
ative cost of replication between sites. 

Snap-in: A management object that you 
add to the MMC to handle tasks such as AD 
management and disk defragmentation. 

SOA RR: Start of Authority Resource 
Record for a DNS zone. 

Sparse file: A large file that has been 
preallocated but is mostly empty, such 
as a database log file. 

SSP: Security Support Provider. NT proto¬ 
cols) that provide security services. In 
NT 4.0, NTLM is the only SSP. In Win2K, 


nd server on your network. However, you’ll probably want 
o migrate as many machines as possible to Win2K because 
'ou can’t take advantage of many of Win2K’s coolest fea- 
ures, such as multimaster replication, until you’ve 
nigrated the last non-AD client. Therefore, begin the 
)rocess of deciding when your organisation will be finan- 
:ially, logistically, and politically ready to begin deploying 
5C'^in2K, and don’t forget to factor migration costs into the 
)udget. Some companies plan rollouts on a percentage 
)asis: X percent by this date, Y percent hy this date, and so 
)n until they’ve migrated 100 percent of the organisation. 
Committing to a deployment time frame now is important 
)ecause the migration process might be lengthy and 
nvolved, and creating a budget will be difficult without a 
nigration schedule. 

To begin budgeting, you’ll need baseline hardware 
equirements (i.e., what each machine in your organisation 
teeds to set up a baseline Win2K configuration). This 
equirement means you need a current hardware inventory 
md a recommended minimum Win2K requirements list 
:ailored for your organisation’s needs. To create the inven- 
:ory and a requirements list, you can employ a network 
nventory package. 

Although every network’s minimum 'Win2K hardware 
requirements differ, you can keep in mind a few baseline 


figures when planning your 'Win2K migration. For Win2K 
Professional (Win2K Pro) workstations, you’ll need at least 
a Pentium Pro or Pentium Il-based system or better with a 
minimum of 64MB of RAM and a 4GB or larger hard disk. 
You won’t need that much space to install Win2K, but 4GB 
is a realistic minimum figure for a hard disk that holds the 
OS, local profiles and application support files, and data 
that users store locally. However, a full installation of 
Win2K Pro and a local installation of Microsoft Office 
2000 on a 4GB hard disk will feel crowded. 

For servers, don’t even think of installing Win2K on 
less than a Pentium II system with 128MB of RAM, and 
use a SCSI-based disk subsystem to minimise CPU utili¬ 
sation and maximise performance. Microsoft provides 
128MB of RAM as a baseline figure for a very basic 
Win2K file server. For domain controllers, application 
servers, and services providing numerous networking ser¬ 
vices to users, 256MB is a more realistic starting figure. 
The correct amount of memory depends on the server’s 
role and the various applications it will run. 

These numbers are baseline figures rather than totals, 
so add the appropriate requirements for each application 
you plan to run. To assist you in assessing your hardware 
requirements, run the 'Win2K beta in a preproduction test 
environment as I mentioned previously. 
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Kerberos, PKI, and NTLM are the SSPs. 

SSPI: Security Support Provider Interface. 
The API set that applications use to 
access SSPs such as Kerberos or NTLM. 

Ticket: A Kerberos object that contains 
user information, access rights, an expi¬ 
ration time, and pre-authorisation data 
(i.e., data that contains NT-specific 
security information). 

TLD: Top-level domain. A DNS term that 
describes the top of the DNS domain 
hierarchy. An example Internet TLD is 
.com. An example intranet TLD is 
mycompany.com. 

Transitive trust: A trust between Win2K 
domains that allows referrals from one 
domain to another. 

Tree: A group of domains that form a 
contiguous namespace and share a com¬ 
mon schema, configuration, and global 
catalogue. A tree's name is always the 
domain's DNS name at the tree's root 
(for example mycompany.com). 


DDF: Universal disk format. The successor 
to CDFS. (Also stands for Uniqueness Data¬ 
base File, in automated installations.) 

UDP: User Datagram Protocol. A TCP- 
related component that delivers data to 
the target network node but doesn't 
guarantee delivery (i.e., no acknowledg¬ 
ments) or that the data will be in order. 
Much like IP of TCP/IP. 

UNC: Uniform naming convention. A con¬ 
vention that only Microsoft networks use, 
with the syntax \\server\share\direc- 
tory\file.ext. 

UPN: User Principal Name. A friendly 
name that references a user in AD. The 
UPN consists of the user's logon name 
and the DNS name of the domain where 
the user's object resides. For example, 
sean.deuby@intel.com. 

USB: Universal Serial Bus. A standard for 
serial device communication that sup¬ 
ports Plug and Play (PnP). 

USN: Update sequence number. A 64-bit 


unique number for tracking updates to 
AD properties. An integral component of 
the AD replication scheme. 

WBEM: Web-Based Enterprise Manage¬ 
ment. Formerly WMI. 

WINS: Windows Internet Naming Ser¬ 
vice. A Win2K or NT network service that 
provides NetBIOS over TCP/IP name reg¬ 
istration and dynamic NetBIOS name-to- 
IP-address resolution services to net¬ 
work clients. 

WMI: Windows Management Instru¬ 
mentation. Open, environment- 
independent specifications that let you 
share information between management 
applications that run in similar and dis¬ 
similar OS environments. 

X.500: A comprehensive but cumbersome 
directory information model. Many direc¬ 
tories are derived from X.500 (for exam¬ 
ple AD) but are not fully X.500 compliant. 

X.509: A digital certificate standard 
that Kerberos uses in Win2K. 


Action Plan; 

• Inventory your network to determine each system’s 
current hardware and software. 

• Assess your baseline Win2K workstation and server con¬ 
figurations based on Win2K’s minimum recommended 
configurations and the specific needs of your users. 

• Determine a deployment schedule, begin the process 
of budgeting for the migration and upgrade 
installations you’ll require to deploy Win2K 
your network. 


the benefits of these new features - you can download th( 
NT 4.0 version of ZAK from Microsofr’s Web sin 
(http://www .microsoft.com/windows/zak). 

Action Plan: 

• Download ZAK for NT 4.0, and start learning aboui 
ZAK’s features. You can also download a self-pacec 
ZAK training kit. 


Step 7 


start Using the Zero 
Administration Kit (ZAK) Now 

Total cost of ownership (TCO) has become an 
important concept in the industry, and Microsoft has 
responded by developing the Zero Administration for 
Windows (ZAW) initiative, a set of core technologies to 
make the administration and control of user worksta¬ 
tions simpler and more automatic. The first phase of 
ZAW is available now in ZAK for NT 4.0, Terminal 
Services, and Win9x. 

ZAK presents numerous important features that 
Microsoft will fully integrate into Win2K. You can use 
MMC snap-ins to manage these features in Win2K. 
However, you don’t have to wait until Win2K ships to reap 


Step 8^ Obtain an Object Identifier (OID) 

^ for Your Organisation 

One of the most interesting features ol 
Win2K’s AD is its extensible schema. This feature 
means you are free to customise your AD structure by defin¬ 
ing new object classes and attributes that you can stote inside 
the directory. Although most organisations won’t need thii 
feature, it might be useful to developers and administrator: 
who want to tailor their AD structure to their organisations 
needs and extend the structure to incorporate new informa¬ 
tion and network services. However, schema modificatior 
can jeopardise the stability of your Win2K nerwork. A spe¬ 
cial management snap-in for the MMC comes with Win2K 
to facilitate management of AD’s schema. 

One gotcha with schema extensions is that you musi 
acquire a special number called an OID for each new 
attribute or class you define. An OID is an assigned numbei 
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that identifies an object class or attribute within AD. Like IP 
addresses and DNS namespaces, issuing authorities within a 
country assign OIDs. In the United States, ANSI is the issu¬ 
ing authority for OIDs. 

An OID is in the form of a dotted decimal string (for 
example 1.2.3.4). Organisations and individuals obtain a 
root OID from the issuing authority in their country, then 
divide the assigned OID into additional branch OIDs for use 
within their directories. For example, Microsoft has a root 
OID of 1.2.840. 113556, which the company has broken 
down into multiple branch OIDs for different uses (for 
example one to allocate OIDs for AD classes, another for AD 
attributes) within Microsoft’s AD. 

You can apply now for your organisations OID, which 
will save you time later, when you’ll be busy migrating your 
entire network to Win2K. Visit ANSI’s Web site 
(http://web.ansi.org/ public/services/reg_org.html), or send 
an e-mail request to the OID contact person at 
mmaas@ansi.org. 

Action Plan: 

• Determine whether modifications to the AD schema 
will be necessary for your organisation. You must never 
modify your AD schema unless absolutely necessary, 
because doing so can jeopardise the supportability and 
stability of your Win2K network. 

• Obtain your organisation’s root OID from ANSI. You 
pay a one-time registration fee for the OID. 


__Step Plan for a NetBIOS-free Universe 

Believe it or not, Microsoft designed Win2K to free 
' you from the bondage of NetBIOS. Because AD 
L DNS-based naming architecture rather than a 
NetBIOS-based one, Win2K theoretically can let you have 
zero NetBIOS traffic running on your network. For TCP/IP 
purists and those of us who detest the load NetBIOS traffic 
places on our networks, this concept is welcome. Fiowever, 
eliminating NetBIOS from your network won’t be as easy as 
it sounds. Many, if not most, current Windows utilities and 
applications rely on a NetBIOS API layer to function (for 
example even simple commands, such as the NT Net com¬ 
mands, require NetBIOS). 

To completely remove NetBIOS from your network, 
you must first eliminate all machines that use NetBIOS 
naming (which means they must join the Win2K network 
as AD participants) and all applications that require 
NetBIOS. Don’t pull the plug on NetBIOS until you’ve 
used your existing applications to thoroughly explore the 
ramifications of doing so in a test environment. The good 
news is that you can continue to run NetBIOS on your 
Win2K network until you’ve upgraded all your clients to 
use AD and until you’ve eliminated all NetBIOS-based 
applications. 

Action Plan: 

• Begin removing NetBIOS-dependent applications from 
your network. Replace your legacy NetBIOS 


applications and utilities with AD-enabled ones as the 
become available. Although you don’t have to remov 
NetBIOS to deploy Win2K, doing so will create a moi 
efficient network environment, and one that leveragt 
AD more effectively. 

And Keep in Mind 

If you follow the steps I’ve outlined, your company’s migra 
tion to Win2K will be about as smooth as anyone can mak 
it. Here are some additional pointers to help you mov 
easily to Win2K. First, Microsoft recommends that yoi 
install or continue to run WINS throughout the Win2I 
migration process. According to Microsoft, running WIN! 
during your migration will make it go much mon 
smoothly. In addition, Win2K includes an improved ver 
sion of WINS that addresses many of the problems tha 
plague NT 4.0 WINS. As a result, managing your enter 
prise NetBIOS namespace under Win2K will be easier that 
it has been. 

Second, do at least one complete dry-run migratioi 
before your live deployment of Win2K. A good way to d( 
this dry run is to create a test environment that duplicate 
your network environment as closely as possible. Fo 
example, you can restore a backup of your domain con 
trollers onto test machines and set up an array of tes 
workstations to represent your user workstations. Thei 
perform a sample migration and create your AD structure 
If you’re running in a WAN-based environment, obtaii 
some figures on the total bandwidth utilisation of you 
new network to compare it with your previous configura 
tion (and to ensure that you haven’t exceeded the capacity 
of your links). You can do this checking with Performanci 
Monitor or a network monitoring utility such as thi 
Network Monitor, which comes with Microsoft System. 
Management Server (SMS). Although Win2K shoulc 
create less traffic on WAN links than earlier versions o 
NT did, if you run a mixed Win2K and NT 4.0 domaii 
environment you might increase the overall bandwidtl 
utilisation on your network - a situation you’ll want tc 
watch out for. 

Finally, keep up-to-date with all the changes that occu 
during the development of Win2K. One lesson I’ve learner 
from previous Microsoft beta cycles is that new features o: 
product revelations appear out of nowhere. Such is life ir 
the brave new world of NT evolution. □ 
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by: Mark 
Russinovlch 


M icrosoft has declared that 
Windows 2000 (Win2K) is the 
most important upgrade in the 
company’s history. Microsoft released 
Windows NT 4.0 in mid-1996, so the 
company has 3 years of user experience 
and its own study of the OS to build 
the Win2K update on. I want to dispel 
the myth that the Win2K kernel is a 
rewrite of the NT 4.0 kernel. The 
Win2K kernel is a tuned and tweaked 
version of the 

NT 4.0 kernel, with some signifi¬ 
cant enhancements in particular areas 
and a couple of new subsystems. 
Microsoft intends the Win2K kernel 
changes to improve the scalability, 
reliability, and security of the OS over 
NT 4.0, and to support new features 
such as Plug and Play (PnP) and power 
management. 


Scalability Enhancements 

NT 4.0 has a reputation for not scaling 
well on SMP machines, particularly on 
machines with more than fout CPUs. 
This limitation means that, for enter¬ 
prise server applications such as data¬ 
base, Web, or e-mail servers, you see 
diminishing returns on performance as 
you add CPUs to a system. Bench¬ 
marks that this magazine and other 
industry groups have performed show 
that the performance drop-off is dra¬ 
matic when CPUs increase from four to 
eight. Another aspect of scalability is 
that applications must perform well 
with large data sets - large databases, for 
example. Before the middle and high- 
end range of enterprise installations will 
accept any OS, the OS must effectively 
take advantage of multiprocessors and 
memory. For this reason, better NT 


scalability has been a top Microsol 
concern for some time. Scalability is 
complex equation because it depend 
not only on an OS’s scalability but als 
on that of the OS’s applications. An O 
might scale perfectly, but if it doesn 
provide appropriate interfaces to it 
applications, the applications migh 
not be able to scale. 

Win2K addresses scalability in sev 
eral ways. First, Win2K gives to mem 
ory-intensive applications the mean 
to use larger amounts of virtual am 
physical memory than was possible ii 
NT 4.0. How does more memory hel] 
an application’s scalability? Most serve 
applications must quickly process larg 
amounts of data to perform well. Fo 
example, for a database server to scale 
the server must handle large data 
bases. Because accessing disks is slov 
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ompared with accessing main mem- 
iry, a server performs best when the 
lata it must access for a database quety 
s located, or cached, in physical mem- 
)ry. NT (and Win2K) is a 32-bit OS 
hat divides its 4GB of virtual memory 
hat is addressable with 32 bits into a 
ower half, in which NT assigns to appli- 
ations, and an upper half, where OS 
ind device-driver code and data reside, 
rhus, NT 4.0 effectively limits an appli- 
ation to managing at most 2GB of data 
3GB with the /3GB boot.ini switch 
)n NT Server, Enterprise Edition - 
<fTS/E). A Win2K enhancement, 
Vddress Windowing Extensions (AWE - 
ome Microsoft marketing literature 
efers to AWE as Advanced Windowing 
ixtensions), lets an application manage 
nuch more data. 

AWE consists of four APIs that 

vww.itnews.com.au 


applications use to allocate and deallo¬ 
cate physical memory and to obtain 
references, or windows, in their address 
space to portions of physical memory. 
For example, on a system with 4GB of 
physical memory, a database applica¬ 
tion might allocate the majority of the 
memory for its cache. The application 
then creates windows to the portions of 
the cache that it must access as it 
processes database queries. When a 
query completes, the application closes 
the windows it created. Figure 1, page 
50, shows an example of an application 
that has allocated physical memory and 
defined a window to a portion of the 
physical memory. 

Intel recently introduced x86 
processors and motherboards that sup¬ 
port Physical Address Extension (PAE), 
a mechanism that lets OSs and applica¬ 
tions access more than 4GB of physical 
memory, even though the processors 
still use 32-bit virtual addressing. PAE 
uses 36-bit physical addressing to sup¬ 
port up to 64GB of physical memory, 
so an application using the AWE APIs 
can create data caches that are close to 
16 times as large as the cache sizes pos¬ 
sible in NT 4.0. At press time, 
Microsoft plans to make the AWE APIs 
available for all versions of Win2K (i.e., 
Win2K Professional - Win2K Pro, 
Win2K Advanced Server - Win2K AS, 
and Win2K Datacenter Server - 
Datacenter). However, Win2K Pro and 
Win2K Server will support only as 
much as 4GB of physical memory. 
Win2K AS will support as much as 
8GB of physical memory, and 
Datacenter will support as much as 
64GB of physical memory. 

Other Win2K scalability enhance¬ 
ments address multiprocessor perfor¬ 
mance. The Job object, a new kernel 
object, comprises one or more 
processes that an application or admin¬ 
istrator specifies. A Job is a process 


container with characteristics that Job- 
object APIs can manipulate. An admin¬ 
istrative program can use the APIs to 
limit the amount of CPU time that the 
Job can consume before termination, to 
assign the Job’s processes to particular 
CPUs in an SMP machine, or to 
control the Job’s processes’ scheduling 
priority. Microsoft developed the Job 
object with batch processing in mind. 
In batch processing, relatively long-run¬ 
ning processes perform certain calcula¬ 
tions or data processing. Data mining is 
one example of a computation that 
might be well suited to Job objects. A 
Job object doesn’t necessarily enhance 
the scalability of the computation it 
encompasses, but the object can 
enhance the performance of the rest of 
the system. Because a Job object can 
assign CPU time, scheduling, working- 
set sizes, commit limits, and other 
limitations to the processes the object 
contains. Job objects can minimise the 
effect that the computations have on 
more important or time-critical applica¬ 
tions running on a system. 

Another scalability enhancement in 
Win2K changes the length of time that 
the OS lets threads execute on a CPU 
before the scheduler might schedule a 
different thread. Microsoft calls these 
time lengths quantums, and in NT 4.0 
the lengths are shorter on NT 
Workstation than on NT Server. 
Shorter quantums are appropriate for 
systems running multiple interactive 
applications; longer quantums are best 
for systems that want to promote the 
performance of one or two noninterac¬ 
tive applications. On Win2K, systems 
administrators can configure short or 
long quantums regardless of whether 
they run Win2K Pro, Win2K AS, or 
Datacenter. This flexibility lets admin¬ 
istrators decide which lengths are best 
for the application workloads they run. 

Microsoft has also heavily tuned the 
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Figure l: ► 
Application with 
an AWE-Created 
Window to 
Physical Memory 


Win2K kernel for SMP performance. 
OSs must use spinlocks to ensure that 
only one CPU at a time accesses key 
data structures. For example, Win2K 
uses the scheduler database to keep 
track of which threads are eligible to 
execute; if two CPUs modify the data¬ 
base simultaneously, the database could 
become corrupt. The 'Win2K kernel 
uses about 10 locks to protect global 
data structures such as the scheduler 
database. The locks that Win2K uses 
are advanced locks called queued spin- 
locks. Queued spinlocks have character¬ 
istics that make them perform better on 
SMPs than the standard spinlocks that 
NT 4.0 uses perform, particularly 
when you add CPUs ro a system. 

To increase Win2K’s scalability, 
Microsoft has significandy raised sev¬ 
eral system components’ limits. For 
example, nonpaged pool (i.e., the max¬ 
imum amount of available locked 
kernel memory) doubles in size - from 
128MB to 256MB. Paged pool (i.e., 
pageable kernel memory) also increases 
- from a maximum of 192MB to almost 
470MB. The maximum amount of 
physical memory that the kernel can 
map on behalf of device drivers increases 
from 192MB to approximately 640MB. 
In addition, the maximum file system 
cache’s virtual size increases from 
512MB to almost 1GB. Unfortunately, 
the Intel chip’s virtual address space 
limit won’t let Microsoft apply all those 
maximum component sizes on one sys¬ 
tem. However, Win2K’s more numer¬ 
ous kernel memory pools let the OS 
run larger workloads and data sets than 
NT 4.0 can run, and the Win2K Cache 
Manager’s larger virtual cache improves 
the Cache Manager’s performance in 
managing cached files. 

Finally, Microsoft has tweaked spe¬ 
cific kernel subsystems in Win2K. For 
example, the Memory Manager pro¬ 
vides better application performance on 
SMP machines than it did in NT 4.0. 

Security Enhancements 

Microsoft has enhanced the NT 4.0 
security subsystem for Win2K. The 
basic security model is unchanged from 
NT, but some new features make 
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managing security easier for adminis¬ 
trators and application programmers. 
The first new feature is inheritable secu¬ 
rity. In NT 4.0, an object, such as a file 
or Registry key, inherits security set¬ 
tings from the container (for example a 
directory or parent key) in which the 
system creates the object at the time of 
creation. Subsequent modifications to 
the container’s security settings don’t 
affect the object’s settings. This restric¬ 
tion means that you must perform 
either an administrative or program¬ 
ming manual operation to effect mass 
updates. Inheritable security lets an 
administrator or programmer designate 
specific security settings as inheritable 
settings; that is, when you apply secu¬ 
rity settings to a container, all objects 
within the container adopt the settings. 

Another enhancement to Win2K’s 
security subsystem is the addition of 
object-specific security settings. You 
apply these settings to AD objects, and 
a developer can use the settings to pre¬ 
cisely control security for property sets 
and property sheets, which are subsets 
of AD objects. Globally Unique IDs 
(GUIDs) identify the subsets, and the 
object-specific settings specify the 
GUIDs that apply to the subsets. 

The 'Win2K and NT 4.0 security 
subsystems use Access Tokens, objects 
that the subsystems call on to identify 
users that are logged on to computers. 
With the Job objea comes a new type of 
Access Token - a Restriaed Token. Most 
tasks that run as Jobs are noninteractive; 


therefore, running Jobs in restricte( 
security environments where the appli 
cations the Jobs run can’t perform opei 
ations that will adversely affect the res 
of the system is desirable. For example. 
Job shouldn’t be able to reboot a com 
puter or to access certain files or Registr 
keys. Because a Job must run in the con 
text of a particular user who might b 
able to reboot a computer or access file 
or Registry keys, Win2K lets applica 
tions designate a Restricted Token 
which is a copy of the user’s token minu 
certain privileges. 

Microsoft has focused the fina 
Win2K security enhancement oi 
Win2K interoperability with othe 
OSs, such as UNIX or Novel 
NetWare. The Win2K security mode 
differs substantially from the securir 
models of these other OSs, especially ii 
the way Win2K encodes possible objec 
access types. For example, Win2K ha 
both general access types (for exampl 
Read, Write) and access types that ar 
specific to particular objects (for exam 
pie List Directory, Create Director 
Entry). These differences between OS 
prevent Win2K applications fron 
directly manipulating the security o 
objects that other OSs define. To solv 
rhis problem, Win2K introduce 
provider-independent access rights. 1 
security provider that Microsof 
includes in Win2K for interoperabilir 
with a particular OS translate 
provider-independent access rights ti 
the access rights that the other O! 
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Working Decreasing Power 
Consumption 


Sleepingl 

Sleeping2 

SleepingS 

Hibernate 

Shutdown 

System Power States 

nderstands, letting Win2K applica- 
ons control security on objects that 
le other OS creates. So that applica- 
ons can use provider-independent 
ccess rights universally, Win2K sup- 
lies a security provider that translates 
rovider-independent access rights to 
^in2K access rights. 

ower Management 

jiyone who has used Windows 9x on a 
iptop knows that power management 
onfers advantages. Power management 
elps an OS extend a laptop’s battery 
fe by reducing tbe power consumption 
f devices you don’t actively use. Power 
lanagement also lets you put the entire 
System into a standby mode; you can 
Iter resume working exactly where you 
:ft off. Power management requires OS 
nd device-driver support, and with the 
xception of some drivers that certain 
iptop vendors specially code, NT 4.0 
oesn’t have this OS or device-driver 
upport. Win2K introduces power 
lanagement to NT as part of 
dicrosoft’s OnNow initiative. 

Win2K implements power manage- 
lent with the Power Manager, a new 
ernel-mode subsystem. The Power 
danager requires the system to have a 
lotherboard and BIOS that imple- 
lents the Advanced Configuration and 
Wer Interface (ACPI) standard. ACPI 
lefines four device-related power states 
nd six system-related power stares, 
^hich Figure 2 on illustrates, that range 
tom fully on to fully off. The four 
levice-related power states are DO, Dl, 
)2, and D3. DO always means on and 
)3 always means off Individual 


Decreasing Power 


DO: Fully On 
D1: Almost On 
D2: Almost Off 
D3: Fully Off 


Device Power States 

devices need to decide what states Dl 
(almost on) and D2 (almost off) mean 
for them (for example if a device does¬ 
n’t have power modes other than on or 
off, D1 would mean on, and D2 would 
mean off). 

The Power Manager moves the sys¬ 
tem power state through various levels 
according to the power-management 
setting that an administrator specifies. 
For example, if you specify that you 
want your laptop to shut down by sav¬ 
ing the contents of memory to disk so 
that you can restart later where you left 
off - and you don’t want the laptop to 
consume any battery power in the 
interim - the Power Manager moves all 
the laptop’s devices to the D3 state, 
then moves the system power state to 
the Hibernate level. 

Changing devices’ power state 
requires device-driver support. In 
Win2K, device drivers handle Power 
Manager requests that query the 
device’s ability to change powet level, as 
well as requests that instruct the device 
to change state. One power-manage¬ 
ment requirement in Win2K is that all 
of a system’s device drivers must be 
responsive to the Power Manager’s 
requests. If just one legacy NT 4.0 
device driver is installed, the Power 
Manager won’t change the system 
power state from the Working mode. 

Plug and Play 

Another desirable feature in Win9x is 
the OS’s ability to automatically detect 
a new hardware device and install the 
appropriate device driver. Microsoft has 
kept this functionality in Win2K. The 


Win2K PnP Manager can identify 
hardware conforming to the ACPI 
standard that is located on a system’s 
I/O buses; if a device driver isn’t 
installed for the detected device, the 
PnP Managet initiates the driver’s 
installation procedure. To make this 
capability possible in Win2K, 
Microsoft made significant changes to 
the way NT 4.0 implements device dri¬ 
vers. 

In NT 4.0, a device driver must 
enumerate buses to search for hardware 
that the driver works for. In Win2K, 
the PnP Manager enumerates the buses 
to locate devices and inform drivers of 
the devices’ presence. Two numbers 
identify a device on a bus: a vendor ID 
(VID) and a device ID (DID). The 
combination of these ID numbets 
uniquely identifies a device. Upon 
locating a combined VID and DID, 
the PnP Manager checks the 
HKEY_LOCAL_MACHINE\SYS- 
TEM\CutrentControlSet\Enum sub¬ 
key that corresponds to the bus on 
which the device is located (for exam¬ 
ple the PCI bus). The PnP Manager 
searches the subkey fot a key that con¬ 
nects to the detected VID and DID. If 
a driver is already installed for the 
device, a Registry value for the device’s 
key will reference another Registry key 
in HKEY_LOCAL_MACHINE\ SYS- 
TEM\CurrentControlSet\Services\Clas 
s that contains information about the 
device driver file. If a driver isn’t yet 
installed for the device, the PnP 
Manager notifies the user-mode PnP 
subsystem that the subsystem needs to 
locate the appropriate driver’s installa¬ 
tion script (.inf file) and initiate the dri¬ 
ver’s installation. 

Another advantage of PnP is that it 
lets Win2K tell drivers to reconfigure 
their hardware. Some buses, such as 
Personal Computer Memory Card 
International Association (PCMCIA), 
generate OS notifications when you 
add or install devices. For example, 
suppose a user inserts a new PC card 
that requires the use of hardware 
resources, such as interrupts, that 
another device is using. The Arbiter, a 
Win2K PnP component, reorganises 


◄ Figure 2: 
System and 
Device Power 
states 
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Figure 3: ► device-resource assignments to accom¬ 
modate the new device. The PnP 
Sample junction Manager informs the other drivers of 
point the changes, and the drivers reset their 
devices accordingly. 

The Windows Driver Model 

The final significant change that 
Microsoft has made to the NT 4.0 ker¬ 
nel in Win2K is adding support for the 
Windows Driver Model. WDM is a 
convention that Microsoft has adopted 
for separating a device class’ general 
functionality from a particular device’s 
specific functionality. For example, 
Human Interface Devices (HIDs) such 
as keyboards and mouse devices share 
common characteristics but differ from 
one another in control and configura¬ 
tion details. Thus, one WDM class is the 
HID class, for which Microsoft provides 
a HID-class driver that serves as the 
high-level interface to all types of HID 
devices. Hardware vendors implement 
proprietary HID minidrivers that inter¬ 
face the HID-class driver to their devices 
and support the device’s particular func¬ 
tionality. 

Reliability Enhancements 

Win2K debuts several feamres that pre¬ 
vent, avoid, and resolve system crashes. 
In NT 4.0, device drivers can modify, or 
write to, any part of kernel-mode mem¬ 
ory. Device drivers and the NT kernel 
reside in kernel-mode memory, which 
creates the possibility that an errant dri¬ 
ver can corrupt another driver or the 
OS. With the aid of a processor’s mem¬ 
ory management unit (MMU), Win2K 
marks as write-protected the drivers’ and 
OS image’s code portions. If an errant 
driver attempts to modify these portions 
of kernel memory, the Win2K Memory 
Manager immediately detects the viola¬ 
tion, and an administrator or developer 
can then easily identify the faulty driver. 

A new Win2K development tool 
called the Driver Verifier isolates many 
more types of device-driver errors. 
When the system applies the Verifier to 
a device driver under suspicion of mis¬ 
behaving, the Verifier closely monitors 
the device driver’s use of kernel memory 
buffers and the driver’s interactions with 


\directory1 


\directory2\directory3\file 



\directory2 


\directory3 


File 


the Win2K kernel. The Verifier relies on 
Win2K kernel support to immediately 
detect common violations of device-dri¬ 
ver programming rules. Thus, an 
administrator can precisely and immedi¬ 
ately identify drivers that cause system 
instability. 

To help resolve system crashes, 
Win2K offers the Safe Boot and Repair 
Console options. Safe Boot is a boot 
option that Win2K presents to a user as 
the OS prepares to load. Safe Boot lets 
users specify that Win2K load a mini¬ 
mal subset of device drivers and ser¬ 
vices, rather than loading all installed 
device drivers and services. When a 
third-party device driver habitually pre¬ 
vents successful startups because it 
crashes Win2K, you can choose Safe 
Boot to tell Win2K to avoid loading 
the driver. Two basic safe-boot types 
exist: minimal and network-enabled. 
The Registry key HKEY_LOCAL_ 
MACHINE\SYSTEM\CurrentContro 
lSet\SafeBoot has the Minimal and 
Network subkeys, which list the device 
drivers and services that are part of each 
configuration. 

The Repair Console is a recovery 
option that you can fall back on if Safe 
Boot fails to get a system running. The 
Win2K setup CD-ROM installation 
procedure gives you the option to boot 
from the CD-ROM to a minimal com¬ 
mand prompt from which you can access 
a fault installation. You use commands at 
the prompt to enable and disable device 
drivers, and to copy, delete, and refresh 
system and device-driver files. 

NTFS Version 5 

The NTFS file system’s version 5 imple¬ 
mentation, which ships with Win2K, 
has undergone major enhancements. A 
long-standing user complaint about 


NTFS has been that NTFS won’t 1( 
users create symbolic links - files th: 
redirect path processing to another filt 
For example, if \temp\link is a symboli 
link to \myfiles, then the pat! 
\temp\link\ marktxt would resolve t 
the file \my files\mark.txt. NTFS i: 
Win2K implements reparse points t 
address symbolic-link creation. Repars 
points are files that contain a tag and a 
much as 16KB of application-define* 
data. The reparse tag identifies th 
device driver that interprets the applica 
tion-defined reparse data associate 
with the reparse point. Thus, whe 
NTFS processes a path and encountei 
a reparse point, NTFS hands the repars 
data to the device driver that the tepars 
tag references. The referenced driver ca 
return a different path to NTFS t 
process, or it can perform other process 
ing specific to the reparse-point type. 

Symbolic links are specific types c 
reparse points called junction point 
Figure 3 on shows an example of a junc 
tion point. The NTFS drive manage 
junction points. Other reparse point 
you might use as you deploy Win2K ai 
associated with Hierarchical Storag 
Management (HSM). An HSM drive 
can designate reparse points to identif 
files and directories that the syster 
migrates to offline storage. Whe 
NTFS processes a path with such a 
HSM-associated reparse point, NTF 
notifies the HSM driver and can brin 
the data back to main storage. 

In the NT 4.0 market, numeroc 
third-party disk quota-managemen 
tools fill the need systems administra 
tors have to control the amount of dis 
space users consume. Win2K bring 
quota support directly to NTFS; i: 
NTFS, administrative tools can defin 
quota thresholds for specific use 
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MetaFrame™ extends Windows® 2ooo in three key ways 


- ) Heterogeneous Computing Environments: 

MetaFrame™ delivers Windows-based application 
access to virtually all types of client hardware, 
operating platforms, network connections and LAN 
protocols. As a result, organisations can keep their 
existing infrastructure, yet deploy the most 
advanced, 32-bit Windows®-based applications 
across the enterprise. 

O Enterprise Scale Management Citrix® Program 
Neighborhood allows administrators to easily 
"push” access to new or updated server-based 
applications to the user irrespective of client 
configuration. Citrix® Load Balancing Services allow 
multiple MetaFrame™ servers to be grouped into a 
unified "server farm” to meet the needs of a 
growing user base. Citrix® Resource Management 
Services provides extensive audit trail, system 
monitoring, and the ability to construct detailed 
billing reports and Citrix® Installation Management 
Services automates the application installation 
process to replicate applications to Citrix® servers 
across the enterprise. 


Seamless Desktop Integration: MetaFrame™ 
offers increased functionality and an enhanced 
user experience, including complete access to all 
local system resources. Although applications run 
remotely from the server, they look, feel and 
perform as though they are running locally. 

By providing this level of comfort for users, 
MetaFrame™ eliminates the need for training 
and increases user productivity 

Citrix® and Microsoft® — 

Working Together 

Citrix® and Microsoft® continue to work together 
to bring server-based solutions to the market - 
the first result of the partnership was NT4 
Terminal Server Edition. 

The Citrix® team has also played a significant role 
in moving the MultiWin multi-user technology into 
Windows® 2000. 


CITRIX’ 

Now everything computes.,^ 


For more information call 02 9980 0800 or 
email; info@citrix.com.au v/eb site: http;//wvvw.citrix.com 













Win2K Internals 


accounts or as global defaults for all 
users. Every NTFS file has an 
Ownership security attribute that, with 
a SID, identifies the user account with 
which the system associates the file. So 
that it can invoke appropriate actions 
when users reach data limits, NTFS 
keeps track on a per-disk basis of the 
total amount of data that the system 
associates with each user. Administra¬ 
tors can define two user limits: a warning 
threshold and a limit. When users reach 
the warning threshold, Win2K informs 
them that they need to delete files to stay 
within their quota. When users reach 
their limit, the system prevents them 
from allocating mote disk space. 

Many applications that manage on- 
disk databases or caches often allocate 
sparse files. Sparse files are files that 
might contain a large number of unde¬ 
fined spaces - spaces that the application 
might never initialise. For example, an 
application might create a 2GB database 
file upon installation, then fill the data¬ 
base file as users add records to the data¬ 
base. The database application might 
not store the records at the beginning of 
the file but rather where the application 
determines is most efficient with respect 
to its storage algorithms. In NT 4.0, 
whenever an application allocates a file, 
whether the file is sparse or not, NTFS 
allocates on-disk storage to represent the 
file and fills the space with zeros. A 
Win2K optimisation permits applica¬ 
tions to designate a file as a sparse file; 
NTFS then allocates on-disk space only 
for the portions of the file that the appli¬ 
cation defines. This enhancement results 
in disk-space savings and improves 
application performance. 

Desktop and Start menu shortcut 
links are convenient NT user interface 
(UI) features. However, if you move the 
file that a shortcut refers to, you break 
the shortcut. Then, you must manually 
reconnect the shortcut to the link tar¬ 
get. NTFS in Win2K has built-in link 
tracking, a facility that lets NTFS track 
the movements of link targets. When a 
link target moves to another NTFS vol¬ 
ume within the same domain, NTFS 
can transparently update the link to 
point at the files new location. Link 
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tracking applies to desktop shortcuts 
and OLE links. 

The final Win2K NTFS enhance¬ 
ment is Encrypting File System. EFS is 
an add-on device driver that is tighdy 
connected to NTFS. EFS and NTFS 
together provide transparent file encryp¬ 
tion and decryption facilities for user 
files. A user marks a file or directory as 
encrypted, and EFS and NTFS generate 
a file encryption key (FEK) for the 
encrypted file. EFS uses the FEK and a 
stronger variant of the Data Encryption 
Standard (DES) algorithm - DESX - to 
encrypt the file’s data. Then EFS uses 
RSA public-key-based encryption to 
encrypt the FEK with the user’s auto¬ 
matically assigned EFS encryption key 
and stores the encrypted FEK with the 
file. When a user accesses an encrypted 
file, EFS uses the user’s key to decrypt the 
file’s FEK, then uses the FEK to decrypt 
the file’s data. Although third-party utili¬ 
ties provide encryption facilities for NT 
4.0, EFS has the advantages of being 
totally transparent and supported by 
Win2K’s administrative, backup and 
restore, and data-recovery interfaces. 

Other File-System 
Enhancements 

Win2K includes file-system enhance¬ 
ments that aren’t related to NTFS. First, 
Win2K fully supports the FAT32 
file-system format. NT 4.0 can’t 
interpret FAT32 drives without a third- 
party add-on’s help, and under no 
circumstances can NT 4.0 boot from a 
FAT32-formatted drive. Because 
FAT32 handles space more efficiently 
than FAT 16 does and can also handle 
larger disk sizes than FAT 16 can, 
FAT32 is a better file system format for 
installations that don’t require NTFS’s 
reliability or security features. Many 
Win 9x installations use FAT32 for the 
advantages it confers over FAT 16, so 
Win2K’s support for FAT32 makes it 
possible to share data on FAT32 drives 
between the OSs in dual-boot envi¬ 
ronments. Instead of adding a new 
device driver to implement FAT32 in 
Win2K, Microsoft simply extended 
the FAT 12/ FAT 16 driver, \%system- 
root%\system32\ drivers\fastfat.sys, to 


understand FAT32. 

NT 4.0 assumes the CD-ROM Fi 
System (CDFS: International Organii 
ation for Standardisation - ISO 
9660) as the format for read-onl 
media, including CD-ROMs. Th 
Universal Data Format (UDF) file sy: 
tern is a cross-platform standard (ISC 
13346) that will slowly replace CDF 
for CD-ROMs and will become th 
DVD-ROM format. Win2K include 
UDF support with the \%system 
root%\system32\drivers\udfs.sys fil 
system driver, which lets Win2K acces 
DVD-ROM file-system data, whicl 
will become useful as DVD-ROM 
proliferate and replace CD-ROMs. 

Terminal Services 

To support multiple interactive user ses 
sions through thin-client connections 
the Win2K kernel incorporates the ker 
nel changes that Microsoft implemente< 
in NT Server 4.0, Terminal Serve 
Edition (WTS). These changes requin 
the kernel to support the concept of; 
session (in which a session includes ; 
private copy of the Wm32 kernel sub 
system, graphics drivers, and inpu 
devices) for each user connected to th 
server. In addition, in user mode, eacl 
session has a copy of the logon proces 
(i.e., Winlogon) and the Win32 user 
mode subsystem (i.e., csrss.exe). 

By specifying that each user associat 
with a complete desktop state, Win2I 
can implement a multiuser environmen 
with minimal changes to the kerne 
architecture, device drivers, and user 
mode applications. Microsoft incorpo 
rated many other changes in Win2K t< 
make terminal services work, includin] 
adding RDP device drivers and enhanc 
ing the Object Manager kernel subsys 
tern’s naming scheme to specify kerne 
objects that are local to a session o 
global to the system. More than 90 per 
cent of Microsoft’s work in makinj 
Win2K support multiple interactiv 
user sessions involved changes to thi 
core memory manager. By tighdy inte 
grating this support in the core, mos 
drivers and user components in Win21‘ 
work without needing to be aware tha 
multiple sessions might exist. □ 
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Westpac reaps worldwid 


by; Saunthra 
Thambyrajah 


W hen Westpac Banking Corpo¬ 
ration (Westpac) chose to part¬ 
ner with Microsoft in 1992 to 
improve its internal processes, little did 
it know that it would eventually 
become a byword within the hallowed 
halls of Redmond. The bank not only 
pulled itself out of a slump, but it also 
became an international extension to 
Microsoft’s Windows 2000 product 
development group. 

Seven years ago Westpac was ranked 


as one of the poorest performing banks 
in the world. To reverse this ranking, 
the bank put in place a recovery pro¬ 
gram to cut costs and revamp its busi¬ 
ness processes. IT played a large part in 
this re-engineering exercise, including 
the setting up of customer service cen¬ 
tres and phone banking. Low cost sys¬ 
tems were a priority. 

In the absence of industry solutions, 
Westpac’s IT department came up with 
a new PC paradigm using Windows for 


Workgroups. Westpac’s model wa 
based on the concept of a low cost 
diskless, remote boot PC running oi 
16-bit architecture that allowed th( 
user to execute applications while eacl 
PC’s state and user data resided withii 
the network infrastructure. The mode 
provided high availability, security an( 
easy maintenance for workstations. 

“The idea was to move away fron 
the concept of a personal computer a 
something that relates to a person. 
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aid Brian Roberts, Westpac’s Microsoft 
trategic partnership manager. 

One advantage of having such a sys- 
em is that the bank didn’t have to pro- 
ide each staff member -with a PC. 

“We actually run shift work across 
he place, so you have multiple people 
ising the same machine continually,” 
le added. Furthermore, as each 
nachine was defined by its own set of 
letwork-based policies, the server 
:ould carry out maintenance of each 

vww.itnews.com.au 


PC. This allowed the bank to cut down 
on help desk and service calls. 

“And as far as we could determine, 
after we talked about it with 
GartnerGroup and Microsoft, it was the 
lowest TCO (total cost of ownership) 
model at that time,” Roberts claimed. 

The model Westpac designed had a 
slightly larger capital outlay than other 
TCO models. However, as it had a 
lower ongoing management cost, 
Roberts claims the company spent less 
money than if it had used other models. 

GartnerGroup’s studies at the time 
showed that capital spending only 
accounted for about 20 percent of 
TCO. Technical support, administra¬ 
tion and end user support made up the 
major cost. 

The Win2K connection 

Microsoft was sufficiently impressed 
with Westpac’s model that it deferred to 
the bank for ideas on lowering TCO on 
its NT 5 project (as Windows 2000 was 
known at the time), which was to 
develop an enterprise model that deliv¬ 
ered 32-bit class functionality. 

“Out of the 40 Microsoft customers 
that are working on the early deploy¬ 
ment and development of the 
Windows 2000 platform, we are the 
ones that are focused the most on TCO 
benefits,” said Roberts. 

Some of the features that Westpac’s 
low cost model leverages - and which 
were incorporated into the Windows 
2000 platform - include the remote 
boot concept through the use of a 
remote installation server (RIS) and the 
self-healing feature. 

The remote boot concept is based 
on a stateless configuration where PCs 
only have the bare bones technology 
that allows users to execute applications 
on the network. The self-healing fea¬ 
ture allows the network to fix corrupted 
clients according to a set of predefined 


policies for each machine. 

“Somerimes Microsoft doesn’t 
realise the potential their products 
offer. We demonstrated to them and 
the marketplace that we can take their 
components and build some really 
good business value platforms with it,” 
said Roberts. The partnership worked 
both ways, as Microsoft sometimes 
improved on Westpac’s ideas. 

With so much effort embedded into 
the Windows 2000 platform, it comes 
as no surprise that Microsoft is touting 
Westpac as the first Australian organisa¬ 
tion to migrate to Windows 2000. 

According to Roberts, the beta ver¬ 
sion is already in operation in native 
mode within Westpac. This was in 
place as far back as the beginning of the 
third quarrer of 1999. 

Westpac plans on upgrading to 
Windows 2000 gradually so that it is 
able to get the TCO benefits of the 
platform and still be able to connect 
back to the legacy application. 

“We had expected a reasonable num¬ 
ber of issues but it turned out that coex¬ 
istence [with legacy applications] was 
better than we hoped for,” he added. 

The smooth transition has a lot to 
do with the fact that domain con¬ 
trollers for earlier operating systems 
such as Windows 3.11 and Windows 
NT 3.51 already existed within 
Westpac’s legacy applications. 

“We found that our Windows 2000 
production environment is actively util¬ 
ising the resources and services of these 
older domains, even though we are run¬ 
ning native mode and not sharing 
domain controllers,” he said. 

Westpac believes that it is getting 
the best of both the network comput¬ 
ing and the client server worlds with 
the use of Windows 2000. “And we 
have ended up with a significant 
improvement on the original Westpac 
stateless environment,” he added. □ 
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new tools 


Security Toe 


Add torque to 
your network 
with a few 


The Handy 


by: Mark Joseph 
Edwards 


S ecuring your network requires 
more than installing a firewall and 
setting some access controls. 
Security is an ongoing process of checks 
and balances that requires you to be 
diligent and persistent, and you need a 
good toolkit at your disposal to per¬ 
form checks and balances. 

In this article, I review some main¬ 
stay tools and introduce you to some 
new tools that I’ve come to rely on in 
various situations. 

My security toolkit includes mailing 
lists, port scanners, dial-up scanners 
(aka war diallers), event log analysers. 


Registry analysers, access control analy¬ 
sers, packet sniffers, password crackers, 
and general security scanners. Table 1, 
page 64, lists various types of tools that 
you can use to secure your network. 
Let’s take a closer look at all these tools. 

Mailing Lists 

Good security practice involves con¬ 
stant monitoring of your systems, net¬ 
works, and product information 
updates. You need to pay close atten¬ 
tion to vendor updates - especially 
Microsoft updates - because vendors 
invariably release patches that correct 


serious security problems. To obtai 
new security information as fast : 
intruders do, you need to monitor tf 
vendors. Therefore, mailing lis 
remain a staple in my security toolkit 

Microsoft has an electronic Securii 
Bulletin in which the compar 
announces new security risks and pul 
lishes information regarding fixes fi 
the risks. Other vendors have simili 
mailing lists, so search for tho! 
resources that apply to your needs. 

In addition to vendor-based mailir 
lists, several other mailing lists will ket 
you up-to-date regarding new securii 
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sks. If you work in a mixed OS envi- 
mment, BUGTRAQ from NetSpace 
a great list to join. Although most of 
le information pertains to UNIX- 
ased OSs and applications, a fair 
mount of the information relates to 
Microsoft security. 

NTBugtraq’s mailing list is another 
ood resource that discusses security 
ugs in the Windows NT platform. And 
Ithough you won’t find much informa- 
ion on the list that relates to other 
spects of Microsoft’s products, the list is 
good place to quickly learn about new 
vIT-related security problems. 


By searching the Internet, I found at 
least a half-dozen mailing lists that per¬ 
tain to NT security in some form. The 
amount of mail you receive by joining 
all these lists can become a significant 
burden. For example, on any given day 
you can expect to receive about eight 
messages from Internet Security 
Systems’ (ISS’s) NT Security mailing 
list and about a dozen or more mes¬ 
sages from Global Networking and 
Computing’s Firewalls mailing list. 
These two mailing lists alone can 
amount to 20 messages per day. When 
you toss in four or five more list 


memberships, you get an overflowing 
inbox and not enough time in the day 
to read all the messages and be produc¬ 
tive. If you don’t want to join several 
mailing lists, I offer a mailing list called 
NT Security Digest (NTSD). The list 
is a catchall of security problems that 
surface in the other security-related 
mailing lists. 

Port Scanners 

Each TCP/IP-related service listens on 
a particular port or set of ports. A port 
scanner lets you scan ranges of IP 
addresses to find TCP/IP ports that are 
listening. These active ports have some 
type of service running on them. A port 
scanner immediately reveals systems 
that are running services that you 
might not want to make available on 
your network, such as a private Web 
site or FTP server running on an 
employee workstation. For port scan¬ 
ning, I still use Point One Publishers’ 
UltraScan 1.5, which is fast and now 
free. One limitation of UltraScan is its 
ability to scan only a Class C network. 
So, to scan a larger range of addresses, 
you must break the addresses into Class 
C networks. 

When I need to scan larger networks 
or when I want some detail beyond 
which ports are listening, I use Nmap 
from Insecure.Org. Nmap is a fantastic 
scanning tool that not only iterates lis¬ 
tening ports but also determines which 
OS is running on the scanned system. 
Although Nmap is UNIX-based and 
doesn’t run on NT, the utility is well 
worth the effort to use. I highly recom¬ 
mend that serious security buffs load a 
copy of Linux and learn to use this OS. 
Administrators have exposed numerous 
NT security exploits by running exam¬ 
ple exploit code on UNIX. If you have 
a Linux box handy, you can test this 
code against your networks and also 
run valuable software, such as Nmap. 
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Dial-up Scanners 

A dial-up scanner (aka war dialler) 
detects listening modems. With this 
tool, you’ll find unwanted and unau¬ 
thorised modems that are listening for 
calls on your phone lines. Many 
employees leave their systems up and 
their modems online so they can access 
the corporate LAN and the Internet on 
the company’s dime after hours. This 
practice is bad news because intruders 
love to find such back doors into your 
network. Your firewall is useless when 
back doors are open. Free dial-up scan¬ 
ners, which many intruders wrote and 
used, are available for you to use to test 
your network security. I use ToneLoc 
because it displays details in a graphical 
map that represents information in 
coloured patterns. With ToneLoc, I can 
see immediately the phone numbers 
that have modems that are listening. To 
obtain a copy of ToneLoc, you can 
locate it through a search engine or 
download it from http://www.ntsecu- 
rity.net. ToneLoc might be overkill for 
your needs because it’s designed to scan 
large blocks of phone numbers. 

SecureLogrx has a dial-up scanner 
called TeleSweep Secure, which was in 
beta at press time. I added TeleSweep 
Secure to my security toolkit because it 
goes beyond the average dial-up scan¬ 
ner by performing security checks of 
the systems answering the modem 
lines. For example, this scanner can 
determine whether the phone lines are 
voice, data, or fax. When TeleSweep 
detects a modem answering (in the case 
of data and fax lines), the product 
checks commonly known username 
and password combinations to assess 
the security configuration of the appli¬ 
cations running on identified modems. 

Event Log Analysers 

Monitoring your system logs is one of 
the most important tasks you need to 
perform regularly. Unfortunately, this 
task is gruelling because NT’s event log 
doesn’t adequately filter log entries. 

Log analysers provide an alternative 
method to rifle through all the logged 
information. You can export the data to 
a database manager, where you can sift 


out the items you’re looking for and 
produce reports to your liking. When I 
want to move event log information 
into a database, I prefer to use 
Somarsoft’s free DumpEvt tool by 
Frank Ramos. Somarsoft also has 
DumpEvt in a .dll form that you can 
incorporate into custom applications. 
In addition to DumpEvt, the Microsoft 
Windows NT Server 4.0 Resource Kit 
contains a utility called Dumpel, which 
also dumps events out of the log. But 
DumpEvt does a much nicer job. 



When I want to research logon infor¬ 
mation, such as failed logons and remote 
logons, I use NT OBJECTive’s NTLast. 
The product is a fabulous command¬ 
line tool that makes searching for logon 
information a very simple task. J.D. 
Glaser developed this product, which 
costs US$29.95. For the work NTLast 
performs, it’s worth every penny. 

Registry Analysers 

The Registry plays a crucial role in NT 
security because it holds almost all of 
NT’s security configuration settings, in 
addition to other important informa¬ 
tion and settings. Therefore, you need 
to routinely check your Registry set¬ 
tings to reveal incorrecdy set permis¬ 
sions and parameters before they lead 
to disaster. 

Manually cruising the Registry is 
incredibly painful work. An analyser 
automates this task and produces 
repons that are easy to read and under¬ 
stand. Also, such a tool lets you see 
Registry entries that new software 
makes during installation, and track 


changes. In most cases, I pref 
Somarsoft’s DumpReg tool. DumpR 
lets you easily locate keys by finding tl 
last modification date or by matchii 
strings. 

When I need to learn whid 
Registry keys programs are reading, cn 
ating, or writing to, I use Regmon froi 
Systems Internals. Regmon is a powe 
fill desktop application that intercep 
Registry access in realtime. You can fi 
ter for specific Registry items or let tl 
product operate in a catchall mode ; 
that nothing slips past. Regmon rui 
on NT and Windows 9x. I highly re 
ommend you add Regmon ar 
DumpReg to your toolkit. 

In addition to these two tools, coi 
sider getting a copy of Systen 
Internals’ Filemon software. Filemc 
will watch all file system activity in tl 
same way Regmon watches all Regist: 
activity. With Filemon, you’ll discov 
every file a program touches, includir 
setup programs that install new sol 
ware. (While you are collecting tool 
you should also get Systems Interna 
SDelete, which securely deletes fil 
and is US Department of Defen 
(DOD)-compliant, and Undelete fi 
Windows NT, which can sometim 
recover deleted files.) 

Access Control Analyser 

Checking ACLs on your share 
resources is incredibly important. Bi 
similar to working with the Registt 
working with the ACL can be tediou 
To simplify this task, I use Somarsof 
DumpACL. This analyser dumps tl 
permissions (or ACLs) for the file sy 
tem. Registry, shares, and printers ini 
a concise and readable format. Tl 
report shows any apparent holes in sy 
tem security, if you know what you’ 
looking for. In addition to DumpACI 
the NT resource kit includes the Cac 
utility, which performs a similar ftmi 
tion to DumpACL. 

Packet Sniffer 

A packet sniffer grabs packets off yoi 
network for further analysis. Pack 
capture is a great capability when yoi 
network is acting up or when you nee 
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Table 1: Security resources 

Tool Type 

Company or Organisation 

Product 

URL 

Mailing lists and tool reference 

Microsoft 

Security Bulletins 

http://www.m1crosoft.com/ 

security/bulletins 


NetSpace 

NTBugtraq 

NTSecurity.net 

BUGTRAQ 

Mailing list 

NTSD and 
tool reference 

http://www.netspace.org 

http://www.ntbugtraq.com 

http://www.ntsecurity.net 


Windows NT Magazine 

Security UPDATE 
newsletter 

http;//www. w1nntmag.com/security 

Scanners 

BIndView 

Insecure.Org 

ISS 

NOSadmIn 

Nmap 

Internet Scanner & 

Database Scanner 

http://www.bindview.com/products/nt 

http;//www.1nsecure.org/nmap 

http://www.1ss.net/prod 


SecureLoglx 

TeleSweep Secure 

http://www.securelog1x.com/ 

telesweepsecure 


Network Associates 

CyberCop 

http://www.na1.com/asp_set/products/ 

atoz/intro.asp 


Point One Publishers 

UltraScan 

http ://www. po1ntl.com/ultrascan/ 
ultrascan_v.l.5.exe 

Analysers 

Somarsoft 

DumpACL, DumpReg, 
and DumpEvt 

http://www.somarsoft.com 


NT OBJECTIves 

Systems Internals 

WebTrends 

NTLast 

Regmon and Fllemon 
WebTrends Security 
Analyzer 

http://www.ntobject1ves.com 

http://www.sys1nternals.com 

http://www.webtrends.com/products/wsa 

Sniffers or crackers 

Network Associates 

Sniffer TNV 

http://www.na1.com/asp_set/ 

products/atoz/intro.asp 


Systems Internals 

NTLocksmIth 
and NTRecover 

http://www.sys1nternals.com 


to determine what data a particular 
program is transmitting over the net¬ 
work. Another good reason to use a 
packet sniffer is to head off intruders 
who attempt to penetrate your network 
without leaving traces in the NT event 
log - a packet sniffer will catch this 
activity. In addition, intrusion attempts 
can sometimes confuse your network or 
make it hehave in strange ways. If you 
suspect something is amiss, a packet 
sniffer can quickly lead you directly to 
the source of the problem. 

Cinco Networks developed my 
favourite sniffer: NetXRay. Network 
Associates bought Cinco Networks and 
renamed the product Sniffer Total 
Network Visibility (TNV). As with 
most packet sniffers. Sniffer TNV 


requires that your network card support 
promiscuous mode, so Sniffer TNV can 
collect packets destined for any address 
on your network. Most network cards 
support this mode of operation. Sniffer 
TNV runs on 10/100 Ethernets and 
asynchronous transfer mode (ATM) 
networks. Sniffer TNV also comes in 
several varieties that offer different fea¬ 
ture sets, including Sniffer Basic, Sniffer 
Pro LAN, Sniffer Pro WAN, and Sniffer 
Pro High Speed. 

Password Crackers 

Testing password strength is another 
important task to perform when 
analysing network security. When I 
started in NT security, no NT pass¬ 
word cracker tools were available, but 


today several tools are available. T1 
best password cracker tool that F 
found is LOphtCrack from LOp 
Heavy Industries. LOphtCrack is ea 
to use and fast. LOphtCrack can pe 
form dictionary cracks or brute for 
cracks, making it a well-rounded to 
to have in your toolkit. And at $10 
LOphtCrack offers a heck of a value. 

LOphtCrack lets you dump tl 
SAM and perform password streng 
testing on the password hashes. ^ 
addition, LOphtCrack 2.5 uses SM 
Packet Capture Output, an integrate 
packet sniffer that grabs Serv 
Message Block (SMB) packets sei 
across the network. Network autheni 
cation uses the SMB protocol whe 
authenticating connections to netwo: 
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resources. The sniffer grabs the packets 
sent during SMB sessions that contain 
the authentication information. After 
LOphtCrack’s SMB Packet Capture 
Output obtains the packets, the soft¬ 
ware then attempts to crack the pass¬ 
word hashes. 

In addition to testing your pass¬ 
word’s strength, you need the ability to 
recover passwords. And although 
LOphtCrack can crack almost any pass¬ 
word, this intruder tool can’t crack the 
password without access to hashes from 
the SAM (for example you must be able 
to log on to the system or have remote 
Registry access). So, if you lose your 
NT administrator password and don’t 
have the password to any accounts in 
the administrator’s group, you won’t be 
able to log on. In these cases, I use 
Systems Internals’ NTLocksmith. 

NTLocksmith is an ingenious tool 
that uses two NT systems to recover a 
locked-out system. You can use Systems 
Internals’ NTRecover to connect a 
working NT system and a locked-out 
NT system. With NTRecover, you can 
run NTLocksmith, which directly 
accesses the NT Registry and lets you 
reset the administrator account pass¬ 
word. A slick feature of NTLocksmith 
is that it works on any system, even 
systems with NT 4.0 SP3’s Syskey util¬ 
ity in place. If you don’t own 
NTRecover and NTLocksmith, I 
highly recommend you obtain copies 
of each because these products will 
save you sooner or later. At US$189 
and US$49, respectively, these tools 
are worth every cent. 

Overall Security Scanners 

What the above tools can’t do, system 
security scanners will do. Security scan¬ 
ners ordinarily include more features 
than the tools I mentioned earlier, and 
in most cases, security scanners look for 
numerous problems with your network 
security. Most NT-based security scan¬ 
ners are aware of the security risks to 
NT, which makes them an ideal tool 
for discovering the state of your NT 
systems’ security. 

Of the system security scanners 
available, I recommend the SAFEsuite 
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kit from ISS. ISS products are valuable 
because they do a fantastic job of sur¬ 
veying your systems’ vulnerabilities. 
However, a couple of other products 
have also caught my attention. 

Network Associates has a great tool 
called CyberCop, which, similar to 
Internet Scanner from ISS, performs 
vulnerability testing against NT systems. 
I found CyberCop to be easy to use and 
a great complement to the Sniffer TNV 
products. CyberCop also has good sup¬ 
port from Network Associates. 


J "...when an ounce 


of prevention 
might be worth a 



An up-and-coming security product 
from WebTrends is called WebTrends 
Security Analyzer. WebTrends Security 
Analyzer performs vidnerability testing 
in a similar fashion to Internet Scanner 
and CyberCop. What I really like about 
WebTrends Security Analyzer is the 
reporting interface. WebTrends’ experi¬ 
ence in developing reporting interfaces 
shines with this product. The reports 
are well designed and easy to read. 
WebTrends Security Analyzer also 
sports a custom API that lets users 
develop customised vulnerability 
checks for in-house use, and other 
WebTrends Security Analyzer users can 
share the customised checks. 

And if your network is rooted into 
BindView’s network management plat¬ 
form, check out the company’s new 
NOSadmin tool. NOSadmin adds 
security vulnerability testing to the 
BindView Enterprise Management 
Station (EMS) console. 

While you’re checking your NT sys¬ 
tems for vulnerabilities, don’t forget 
your Microsoft SQL Server machines. 


In this area, ISS’s Database Scam 
stands alone. At press time, I had 
found any other database security sea 
nets on the market. And althou 
Database Scanner is the only product 
this category, it’s a great tool for the jo 
Database Scanner can examine yo 
SQL Server configuration and ma 
recommendations for changes to co 
sider. Database Scanner perforr 
checks that include security permissio 
and dangerous embedded procedures. 
In addition to examining systems 
find vulnerabilities, you’ll also want 
learn which service packs and hotfh 
your NT-based systems have instalk 
One of the best tools for this task is Ml 
Software’s SPQuery. SPQuery checks t 
Registry on NT systems to discos 
which service packs and hotfixes £ 
loaded. When necessary, the product c 
also download missing service packs ai 
hotfixes and help install them. The pro 
uct is a genuine timesaver. If you do 
have a copy of SPQuery, I surest yi 
get one because it will save you a ton 
time and headaches. 

An Ounce of Prevention 

Now you know some of my securi 
secrets, which often reside with t 
tools that I have in my toolbox. Keep 
mind that the security industry 
evolving at a blistering pace, with nt 
tools and techniques surfacing eve 
month. You can do yourself a b 
favour by obtaining the tools I me 
tioned, closely monitoring vend 
updates, and watching the securi 
industry for new developments. Whi 
you’re mulling over security, rememb 
that an ounce of prevention is worth 
pound of cure, except in the case 
security, when an ounce of preventk 
might be worth a few tons of cure. C 


ABOUT THE AUTHOR 


Mark Joseph Edwards is a contributing 
editor for Windows NT Magazine. He is a 
network engineer, a consultant, and the 
author of Internet Security with Windows 
NT (29th Street Press). You can reach 
him at mark@ntshop.net or mje@win- 
ntmag.com. 


www.itnews.com.i 













HARRIS TECHNOLOGY 

A member of the Coles Myer Ltd. group 

Computer 

Stop-Press 

The Latest Source on the Newest Products 


FEBRUARY 

2000 




IBM 

in your 
pocket with 
le NEW IBM WorkPad 
C Companion. Page 15 


IICROSOFT 

Endows 2000, 
usiness Operating 
/stem Page 23 


lGFA 

Photo CL30 clik! Digital 
amera Page 39 


Tektronix 



YMANTEC 

ew Norton Internet 
ecurity 2000 Page 42 

lDOBE 

e enjoy using Adobe 
oducts for the production of 
is cataiogue. Page 53 


First to Announce the NEW Tektronics Phaser 850. 

•Up to 14 pages per minute 

• 200IVIHZ Processor 

• Up to 1200dpi 
•On-board networking 











Harris Technology 



45Epping Road, North Ryde, NSW 2113. 
On the corner of Epping Road and Wicks 
Road, close to Microsoft. 

Phone Reception (02) 8879 5000 

Phone Telephone Sales (02) 8879 5095 

Phone Retail Showroom (02) 8879 5130 

Facsimile (02) 8879 4000 

Go to www.ht.com.au.You can see over 
30,000 computer related products, 
pricing, availability - live online, anytime- 
anywhere. 



Phone, fax, drop in to one of our locations 
or order online through our website. 


INDEX 

PCs/Notebooks/Servers 
Toshiba Notebooks 4/5 
Multimedia Technology 6 
HP Server 8 

HP Desktops 9 

HP Notebooks 10 

XSI Raid 11 

Acer Desktops 12 
Acer Notebooks 13 
IBM Notebooks 14 
IBM Desktops, server 15 
Compaq Desktops 16 
Compaq Notebooks 17 
SGI Desktops 18/19 
Compucon 20 

Modems 

Xircom Modems 21 
Netcomm modems 22 
Verbatim CE Modem 30 
Dynalink Modems 31 
Graphic Cards 
Matrox 31 

Diamond 33 

Back-up & Networking 
Netgear 24/25 

Nortel 26/27 

Storage 

Adaptec SCSI cards 21 
Yamaha 29 

Iomega 28 

Keyboards, Mice, 
Joysticks, Controllers 


Logitech 23 

Microsoft Hardware 47 
Multimedia, Speakers, CD- 
ROM, CD/RW & DVD 
Verbatim CD-R/RW 30 
Sony 35 

Printers, Scanners 
HP Scan/DeskJet 36 

Canon Print/Scan 37 

Tektronix Printers 38 

AGFA Scanners 39 

HP OfficeJet 40 

Cameras, Monitors 
Hitachi Monitors 32 

Philips Monitors 34 

Sony Monitors 35 

Software Applications 
New Magic 41 

Symantec / Norton 42 

Visio 43 

Powerquest/McAfee 44 

Dragon Software 45 

Microsoft Software 46 

Microsoft Hardware 47 

Microsoft PRESS 48 

Quicken 49 

Scholastic 50 

Scholastic 51 

Pixel Software 52 

Macromedia 52 

Adobe 53 

Corel 54 

Viagrafix 55 

HT Order Form 56 

Rental Information 
RentSmart 07 


For ail locations: 
Main Reception 
Sales 

Customer Service 

Facsimile 

Email 


130013 5555 
130013 9999 
130013 8888 
130013 6666 
info@ht.com.au 



Ground floor, Bayer Building, 
Alfred Street North, North Syc 
NSW 2060. 


Phone Retail Showroom (02) 887 

Phone Customer Service/Pickups (02) 887 
Facsimile (02) 887 

See toll free numbers below for ANY loc 



Now you can collect Fly Buys pc 
when ever you purchase comp 
products from Harris Technology 
Present your F 
Buys card and 
collect 1 stand 
point for every 
spent. 

We have very experienced sales staff at all k 
file servers, network hubs & switches, ^ 
graphics, software and more. Harris Techn 
has over 100 staff and 76 phone lines. Tr 
Web Direct links at the top of each page. P 
in this catalogue might change after going to 
so call or see Web Direct links for latest pri( 














































mcKosoft 




www.ht.com.au/cat/microsoft 


Windows 2000 or Windows 98 


icrosoft Windows 2000 

operating 

■ ‘ system for the next 

generation of PC computing 

Full Version: (88592) 



S495 


Version Upgrade from Win NT V4: (88594) 

$245 

Product Upgrade from Win 98: (88593) 

$359 


WH£LtMS£ 


ie best way to Internet-enable your business using 

tegrated Web application services, increased scalability 

td industry-standard security. 

more reliable platform designed for increased system 

)time. 

more manageable operating system to lower desktop 
anagement costs 

ill enable knowledge workers to be more productive and 
ke advantage of new devices 


Microsoft Windows 98 

The HOME operating 
system that works 
better, plays better. 

Full Version: (78175) 


4 ^ 



Upgrade: (78177) 

$149 

Make your computer work 
better and play better. It 

works better by making it 
simple to access the Internet 
and by providing better system performance along 
with easier system diagnostics and maintenance. 
With Windows 98, your system plays better with 
support for the latest graphics, sound, and 
multimedia technologies, the ability to easily add/ 
remove peripheral devices with support for Universal 
Serial Bus(USB), and it also enables the 
convergence of the PC and TV in your home. 
Windows 98 is also the best platform for Office 
2000 . 



mm 



standard 

Small 

Business 

Professional 

Premium 

Premium + 
InteliiMouse 

Developer 

d2000 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

512000 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3ok2000 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

erpoint2000 

✓ 


✓ 

✓ 


✓ 

iisher2000 


✓ 

✓ 

✓ 

✓ 

✓ 

ill Business Tools 


✓ 

✓ 

✓ 

✓ 

✓ 

5SS2000 



✓ 

✓ 

✓ 

■/ 

itPage2000 




✓ 

✓ 

✓ 

toDraw2000 




✓ 

✓ 

✓ 

Tools & Database Runtimes 






■/ 

number 

(75956) 

(75960) 

(75958) 

(75959) 


(75957) 

.L VERSION $ 

719 

719 

864 

1r159 


1,528 

number 

(76477) 

(76481) 

(76479) 

(76480) 

(77958) 

(78410) 

;rade $ 

390 

395 

495 

, 595 

625 

865 


ales: 1300 13 9999 ^ Website: www.ht.com.au 

ax: 1300 13 6666 I E-mail: sales@ht.com.au 



Do you want Fly 
Buys with that? 


























































The Best Performance at the Best Pric 


HARRIS 

TECHNOLOGYxm 


Pricing* * sp e cifications herein are subject to change without notice. 

j Severai finance methods 
I avaiiable, subject to appri 


TOSHIBA 




www.ht. 

com.au 


Coliect Fl^ 
Bys points 
when you 
purchase 
from Harris 
Technology. 


I Pentium® III 
available in 
I someTecra’s 


Tecra 8100 


Satellite 2650XDVD 

The Satellite series is the ideal notebook for small and medium 
business, corporate projects and consumers providing the most 
CPU/Dollar from a major vendor without compromising features. 

This new Satellite features an Intel® Celeron™ 466MHz CPU, 64MB R« 
6GB Hard Disk, 4xDVD Windows® 98,14.1” Active Matrix TFT Screen, 56 

i $4,525 f 

I Long Term Rent* T.A. p**$37.38 per week [ 


Tecra 8000 

Spectacular capabilities 


- 3D Graphics 
■ SMB Video RAM 

Pentium Hi 450MH2 • 64MB RAM • 6GB HDD 
• 14.1”TFT 

From (87418) 

Long Term Rent* T.A.P.** S57.69 per week 


56,990 


Styled for consistant mobile performance, the Tecra 
8100 series provides you with the ultimate conbination 
of traditional Tecra investment benefits, high processor 
performance and a new sleek look and feel. 


The Toshiba Tecra 8000 Series is the ideal business desktop-replac( 
mobile computer. With a Tecra, you are never chained to a desk. 
This notebook has everything on one platform making enterprise 
solutions easy. An integrated V.90 56K modem, power to burn, a 
package weighing only 2.9kg. The possibilities are endless. 


• Celeron 400MHz 

• 64MB RAM 

• 6.4GB HDD 

• 14.1’’TFT 


From (79069) 


$5,65i 


Long Term Rent*T.A.F 

$46.62 per weeh 
























OSHIBA 


am pare T ecr a mo dels 


Register on-line for discounts! 



Tecra 

8000 

Tecra 

8000 

Tecra 

8000 

Tecra 

8100 

Tecra 

8100 

essor 

Std/Max 

Disk 

Ceieron 

400MHz 
64/256 MB 
6GB 

Pentium II 

400MHz 
64/256 MB 
6GB 

Pentium ili 

500MHz 
64/256 MB 
14GB 

Pentium ili 

450MHz 
64/256 MB 
6GB 

Pentium Ml 

500MHz 
64/256 MB 
12GB 

en 

14.1” TFT 

14.1” TFT 

14.1” TFT 

14.1” TFT 

14.1” TFT 

?0M 

24x max. 

24x max. 

24x max. 

24x max. 

24x max. 

Speaker 

Yes 

Yes 

Speakers 

Speakers 

Speakers 

replicator 

Optional 

Optional 

Optional 

Optional 

Optional 

ct bay 

Yes 

Capable 

Yes 

Capable 

Yes 

Capable 

Yes 

Capable 

Yes 

Yes 

jht 

2.9 kg 

2.9 kg 


2.8 kg 

2.8 kg 

■anty 

3 Years 

3 Years 

3 Years 

3 Years 

3 Years 

. modem 

Yes 

Yes 

Yes 

Yes 

Yes 

(Windows 

95/98 

S5,650 

$6,499 

$7,550 

$6,990 

$7,859 

$46.62/wk/3yrs* 

(79069) 

$53.77/wk/3yrs* 

(87405) 

$62.31/wk;3yrs* 

(87413) 

$57.69/wl</3yra" 

(87418) 

$64.85/wk/3yrs* 

(87423) 

(Windows 
NT 4.0 

$5,795 

$47.77/wk/3yrs* 

(79070) 

$6r655 

$54.92/wk/3yrs* 

(87412) 

$7,679 

$63.46/wk/3yrs* 

(87415) 

$7,169 

$59.09/wk/3yrs* 

(87419) 

Not available 
with Windows 
NT 


shiba Portege portable Toshiba Satellite value 



Portege 
311 OCT 

Poi^e 

7140CT 


Satellite 

4090XCDT 

S^'^ite 

2650XDVD 

Satemte Pro 
4280XDVD 

lessor 

Pentiumii 

Pentium ill 


Celeron 

Celeron 

Pentium Ml 


300MHz 

500MHz 


400MHz 

466MHz 

500MHz 

1 Std/Max 

64/128 MB 

64/192 MB 


64/192 MB 

64/192 MB 

64/192 MB 

IDisk 

6GB 

6GB 


6GB 

6GB 

6GB 

!en 

10.4” TFT 

13.3” TFT 


14.1” TFT 

14.1” TFT 

14.1” TFT 

)lay 

800x600 

1024x768 


1024x768 

1024x768 

1024x768 

ROM 

Optional 

Optional 


Yes 

Yes 

Yes 

& Spkr 

Yes 

Yes 


Yes 

Yes 

Yes 

replicator 

No 

Optional 


No 

No 

Yes 

;ct bay 

No 

No 


No 

No 

No 

) capable 

No 

Yes 


No 

lnc4xDVD 

Inc 6xDVD 

ght 

1.4 kg 

1.9 kg 


3.1 kg 

3.1 kg 

3.1 kg 

ranty 

3 Years 

3 Years 


3 Years 

3 Years 

3 Years 

^ modem 

Yes 

Yes 


Yes 

Yes 

Yes 

h Windows 
95/98 

$3,870 

$6,590 


$4,288 

$4,525 

$Call 

it 

$32.08/wk/3yrs* 

$54.46/wk/3yrs* 


$35.54/wk/3yrs* 

$37.38/wk/3yrs* 



(79063) 

(90161) 


(86062) 

(90157) 

(72305) 


The new 
Satellite Pro 


ales: 1300 13 9999 * Website: www.ht.com.au 
ax: 1300 13 6666 I E-mail: sales@ht.com.au 



Order On-Line 
www.ht.com.au 









































_ /Lultimedia 

Technology 


Order on-line, and register for even better p 


DVD & Storage Solutions 


Princo 

Blank 

CD-R 

74 minutes 
(74357) 

S3 



Only the finest manufacturers have been selected for these premium qu 
products. Designed with the ultimate hardware and software for trouble 
performance, the DVD and Storage Solutions are simple to install and easy to 


PRO-KIT 


CD Mirroring Network Serve 
Smaller, Smarter - Faster ! 


They’re fast - High speed hard disks 
serve CD images acres the network at 
up to 7Mbytes/sec (10/100BaseTx 
autosensing)! 


Cost-effective - Cost per-disc on 
average'Is less than 20%. that of 
traditional CD jukebox so^ptjpn^ ' 


Highly compatible - FCfil lupport for 
DVD-ROM, CD-ROM and all disc 
formats ’ 




44 disc CD Server (j 

S4,23 


132 disc CD Server (i 

S6,91 


Secure - No readily accessiblllhioving 
parts or breakable components 


640 disc CD Server (i 

$10,65 


A MITSUBISHI 

30x4x4 CD-RW Kit 


PRO-KIT 


• 30x CD-ROM read performance 

• 4x Write to CD-R and CD-RW media 

• 2MB buffer for stable recording 

• 10 units of 80 minutes CD-R media included plus 2 
units of CD-RW media! 

• EasyCD Creator and 
Direct CD are included 


S469 


(89259) 



The Worlds 
Fastest DVD Kil 


• Pioneer DVD-ROM drive: 10x DVD, 40x CD-F 

• Includes Websters 2000 DVD Encyclopedia 

• PCI MPEG-2 Decoder card 

• Audio and data cables S39 



Pricing** and spe cifications herein a re subject to change without notice 
HHIII p|||^ Several finance methods 


available, subject toappi 











































[Rent&nart 

lit 5 smarter buiiiitss tc 


HARRIS 

TECHNOLOGY. 


Broadway (Sydney) and Burwood (Melbourne) 


5_._,_ 

d office equipment 
)ur business needs 
>y applying online 
today. 

mart is the first business rentai finance company 
traiia that enabies you to appiy and be approved 
3nce over the web. 

m be approved to spend up to $15,000 to get aii 
office equipment your business needs. 

it’s as easy as 1 2 3! 


And 


^entSmart with Harris 
Technology 


RentSmart oniine appiication process is fast, 
le and secure. Once approved, you simpiy seiect 
iquipment you need from the Harris Technoiogy 
ogue or website, then give Harris a cali on 1300 
) 99. Quote your RentSmart reference number, and 
s wiil process your order on the spot. 


1. Complete the online application 
wvvw.rentsmart.com.au 

2. Get approval online* 

3. Pick up the equipment you need today** from 
Harris Technology - No deposit - No cash 
payments-Just low-cost monthly rental payments 

6 Reasons whv it’s 

Smarter to Rent 

1. Renting doesn’t tie up working capitai, and is tax 
deductible. 

2. Low cost monthly rental fees make it easy on your 
cash flow. 

3. Renting equipment is easy to upgrade to the latest 
technology. 

4. Renting lets you get all the equipment you need NOW! 

5. Find the equipment that best suits your needs, and 
rent and SAVE 

6. It’s fast. Online applications are fast and secure. Apply 
now and pick up the equipment you need today. 


li 


Rent&tiart 

's smarter business to 


Phone Harris Technology now on 

1300 13 99 99 

or RentSmart on 1800 688 777 


itSmart is available to qualifying customers on 
ted products with a total retail value above $500. 


* Subject to equipment availability 


ales; 1300 13 9999 J Website; www.ht.com.au 
ax; 1300 13 6666 | E-mail; sales@ht.com.au 


Order On-Line 
www.ht.com.au I 
























WA:m HEWLETT® 

PACKARD mmammsm 


HP Servers & Networks 




Workgroup Reseller 


Mlggj 




NETSERVER E60 


Why trust your business to a generic box, when you could have 
perfomance HP NetServer that’s met the most rigorous of - 
standards? The HP NetServer E-60 is easy to set up, easy to e: 
easy to troubleshoot, at a price that’s easy on your finances. 


HP E-60 - Pentium II 450IVIHz 


☆ Pll 450MHz 

☆ 64MB SDRAM 

A Whopping 9.1GB HDD 

☆ Dual-ch U Wide SCSI Controller 

☆ LAN 

A CD-ROM 

☆ Super keyboard & mouse 


(76020) 


$3,099 


HP E-60-Pentium III 500 

☆ Pill 500MHz 

☆ 64MB SDRAM 

A No Hard Disk Drive 

☆ Dual-ch U Wide SCSI Coni 
A LAN 

☆ CD-ROM 

A Super keyboard and mous 
A Call for hard drive options 


(76021) 


S2,9j 


A market leader for the price of a follow 


r More Work |-|p PROCURVE 


Less Net\A 


HP ProCurve 224M Switch 


(71576) 

$1,349 


Ideal for low-cost dedicated 10Mbps . - 

desktop switching for smail to medium size groups of_ 

• Ports: 24 x RJ-45 lOBaseT ports, 1 x RJ-45 autosensing 10/ 
100BaseT port, 1 x open 10/100Mbps transceiver port 

• iP multicast software prevents flooding of multicast video 
traffic and supports QoS for IP multicast traffic 

• Full duplex on all ports for maximum performance 


(75511) 

$949 


HP Procurve Switch 2424M 

(75513) 

$2,499 


Desktop switch ideal for low-cost migration to 10/100 stackable 
switching: 

• 24 10/1 OOBase-TX autosensing ports 

• Open module slot for Gigabit stacking and uplinks 

• Managed 

• Low, industry-leading price 


HP ProCurve 2224 Switch 


(7551! 

$ 1,6 


Low-cost desktop switch ideal for delivering perform; 
workgroups with a mix of 10Mbps and 100Mbps devices 
migrating from lOBase-T to 100Base-TX: 

• 24 10/1 OOBase-TX autosensing ports 

• One open transceiver slot 

• Unmanaged 

• Low, industry-leading price 


HP ProCurve 4000M Switc 

T'ltl 'j g . I j (66063) $4,51 

n : : i ■ =• 1 1 Gigabit Mot 

4000M (76563) $2,< 
A feature-rich, modular 10/100/Gigabit desktop sw 
provides scalable, low-cost switching and all the benef 
Proactive Networking. Ideal for medium-to-large bu! 
looking for scalable, expandable, low-cost migration to 
Gigabit switching to the desktop. 


HARRIS 

TECHNOLOGY™ 


ajjd specifications herein are subject to change without notic 


































HEWLETT® 

PACKARD 


www.ht.com.au/cat/hp 


>wer for today^s computing 


HPVectra O Multipurpose, flexible 

O . Workgroup Reseller 

Quality and reliability 

l.'S'/r IMIifdi™ 

' O Latesitechnology 



al HP Ultra 

ir (73463) 


VGA 15” 

$399 


Part 

Number 

Processor ; 

RAM 

Hard 

Disk 

CD ROM 
Drive 

LAN 

_0p- 

Price without 
monitor* 

(84850) 

Pentium III 500MHz 

64MB 

8.4GB 

Optional 

✓ 

NT 4.0 

$1,869 

(75834) 

Pentium III 500MHz 

64MB 

8.4GB 

32x var. 

✓ 

Win95 

$1,959 

(83276) 

Pentium III 500MHz 

64MB 

8.4GB 

24x 

✓ 

NT 4.0 

$2,069 

(83275) 

Pentium III 500MHz 

32MB 

4.3GB 

Optional 

✓ 

Win95 

$1,719 


HPI 

Brio 

NEW ^ 

) BA400 Bundle P 

Heron SOOMhz I 

tGBHDD 

MB RAM 
)S48x 

N 

indows” 98 { 

=>71 17” monitor 
nplif. Speakers 4w 

Brio BA600 Bundle 

• Pentium III SOOMhz 

1 •8.4GB HDD 
•64MB RAM 

1 •CDS48X 
•LAN 

• Windows® 98 
•HP 71 17” monitor 

• Amplif. Speakers 4w 

^ MODELS^ 

3,52,090 

Rent* T.A.P.** for 

$17.31 

er week over 3 years 

(88039) $2y499 
Rent* T.A.P.** for 

$20.77 

per week over 3 years 



HP Colour Monitors 


jfiiTiTrrff 


HP M300 

• 15” Monitor 

• 13.8” Viewable Area 

• 0.28mm dot pitch 

• 1600x1200 Resolution 
•31-70kHz 

(73463) 

$398 


HP 71 HP 90 

•17” Monitor •19” Monitor 

• 15.9” Viewable Area • 18.0” Viewable area 

• 1280x1024 Resolution • 0.26mm dot pithc 

•31-85kHz •1600x1200 Resolution 

• 30-96kHz 


(86663) 

$564 


(78152) 

$998 


Collect 
Fly Buys 

points 
at Harris 
Technology 


Call for latest 
pricing and 
specifications 
on the new 
range of HP 
Kayaks. 


7 


ales: 1300 13 9999 ! Website: www.ht.com.au I order On-Line 

ax: 1300 13 6666 | E-mail: sales@ht.com.au I www.ht.com.au 






















































Model 4150: Pill 450- ■ 

Accredit 

64MB-12GB-14.1” XGA 

From: (86671) 


HarrI 
Techno 
now ofl 


Model 900: Pll 400-32MB- 
6.4GB-12.1” 

From: (83295) 

$ 4,990 


$ 9,819 


FlyBu 


HEWLETT® 

PACKARD 


HP Omnibook Series 



Pricing* * and spe cifications herein are subject to change without notice. 

Severai finance methods 
- BEffiSEss avaiiabie, subject to appr 














































m/ 

chnology | 



Delivery Australia-wide 



iper_NT RAID Disk Systems 


Pay less for more storage! 

High Performance Viper RAID disk storage for NT, Novell, Unix, and Linux systems. 
Supports all open systems including Compaq, HP, IBM, DEC, SUN, NCR, ACER, NEC, SGI. 

er RAIDTower or Rackmount include: 



BroacWay (Sydney) 
Burwo^(Melboume} 


iche Memory 

year on site warranty 

ptional on line hot spare disk 

wer or Rack Mount enclosure (beige or black) 

inbuilt RAID Controller (RISC Processor), 

pporting RAID levels 0, 1,0+1,3 and 5 

ansportable storage - change your server brand 

d take your already paid for RAID Disk systems 

th you! 


• Dual redundant load sharing hot swap power 
supplies and fans 

• System platform independent (simple Plug and Play 
SCSI) 

• 3 month unconditional money back guarantee on 
all XSI Viper-RAID Systems 

• 6 X 7200rpm hot swap disk drives. 

• Ultra-2 SCSI 80MB/sec host support 
(Ultra and fast wide) 




SI Viper NT RAID 
System ■ 120 
(100GB RAID 5) 

XSI Viper NT RAIO 
System -170 
(140GB RAID 5) 

XSI Viper NT RAID 
System - 200 
(170GB RAID 5) 

or Rackmount 

Tower or Rackmount 

Tower or Rackmount 

Gross Storage 

170GB Gross Storage 

200GB Gross Storage 

Usable RAID 5 Storage 

140GB Usable RAID 5 Storage 

170GB Usable RAID 5 Storage 

Raid 5 with lx oniine hot spare 

112GB Raid 5, lx online hot spare 

136GB Raid 5, lx online hot spare 

4 ) $ 13,299 

(87615) $ 14^249 

(87616) $17 f 099 



ales: 1300 13 9999 ’ Website: www.ht.com.au 

ax: 1300 13 6666 I E-mail: sales@ht.com.au see'page 3. 
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Acbr 


Enjoy World-Class Technology 



AcerPower S Series 

Includes Acer 15" CRT monitor, Speakers + PC-Cillin Anti 


” CRT Acer monitor instead of the 15”: 

Add only $140 

DVD Drive Cation 

$199 RRP 



AcerPower SE 

AcerPower S 

CPU 

Intel Celeron 466MHz 

Intel Celeron 500MI 

RAM 

64MB PC-100 

64MB PC-100 

HDD 

4.3GB 

8.4GB 

CD-ROM 

40x max 

40x max 

OS 

Win98 Second Edition 

Win98 Second Editi 

Other 

10/100 Ethernet PCI card 

10/100 Ethernet PCIj 

Part# 

(89645) 

(89644) 

RentSmart* 

12.46/Week 

14.31 / Week 

Price 

$1,499 

$1,73C 


Add only i 


AcerPower SN AcerPower SN AcerPower SN AcerPower 


Jntel,Pentium III 450MHz 
64MB PC-100 
8.4GB 
40x max 

Win98 Second Edition 
10/100 Ethernet PCI card 
(89643) 

16.62/Week 



Intel Pentium III 500MHz 
64MB PC-100 
10GB 
40x max 

Win98 Second Edition 
10/100 Ethernet PCI card 
(89642) 

17.54/Week 


Intel Penitum III 550MHz 
64MB PC-100 
10Gb 
40x max 

Win98 Second Edition 
10/100 Ethernet PCI card 
(89641) 

20.77 / Week 


Intel Pentium III 60C 
128MB PC-ip( 
13Gb 
DVD 

Win98 Second Ed 
10/100 Ethernet PCI 


24.92 / Week 


$2r122 $2,499 $2,991 


Powerful Acer Aspire Desktops 

All Aspires come with the following fantastic software: 

* World Book Multimedia Encyclopaedia 99 * Acer Computer E 

* Hasbro 3 game CD: Sorry!, Yahtzee, Smart Games Challenge II * PC-Cillin antivirus 

* Aspire time Machine System recovery * PC-Doctor 

* MS Windows 98SE/I.E.5.0 * My Aspire Guide 

* Microsott Works 4.5 * Aspire restore CC 

* Hasbro Interactive Battieship __ ★ Inciudes V.90 Me 

* KidOesk Internet Sate . 


Bonus Fly Buys points 
when you purchase one of the 
here advertised Acer Aspire 
Desktops between 20/12/1999 
and 29/02/2000 



Acer Aspire 6100^ 


Celeron 500MHz 

64MB 

10GB 

40x CD-ROM 
Yes 

Acer Aspire 15” 
(89646) . .. 


Pentium ili 500MHz 

96MB 

13GB 

40x CD-ROM 


Pentium ill 50 

128MB 
20.4GB 
6x DVD 


Yes 


Yes 


Acer Aspire 15” 


15.46/Week 


Acer Aspire 
(89648) 
23’54/Wei 


SI,849 $2,349 $2,8^ 


HARRIS 

TECHNOLOGYtm 


Pricing* * and spe cifications herein are subject to change without notice. 

Several finance methods 
available, subject to apprt 









































iceR 


LIVE pricing or to order see^ 


Speedy Delivery 
Australia Wide 


ake a Smart IT Investment 



ROM 


Modem 


Card 

system 

number 

tSmart’ 


340T 

340T DVD 

506DX 

514TXV 

' 12.1"TFT 

12.1"TFT 

12.1" DSTN 

! 12.1"TFT 

Pill 450MHz 

Pill 450MHz 

Celeron® 433MHz 

i Celeron® 466MHz 

64MB 

64MB 

32MB 

64MB 

6GB 

6GB 

4.8GB 

4.8GB 

24x 

2xDVD 

24x 

24x 

56Kbps 

56Kbps 

56Kbps 

: ' 56Kbps 

10/100 LAN 

10/100 LAN 

No 

No 

Windows® 98 

Windows® 98 

Windows® 98 

Windows® 98 

(88235) 

(89182) 

(89637) 

(89368) 

41.31/week 

44.54/week 

20.77/week 

24.69/week 

$4,999 

$5,399 

$2,495 

$2,995 


14.1’’TFT 
Celeron® 466MHz 
64MB 
6GB 
2xDyD 
56Kbps 
No 

Windows® 98 
(89639) 
38.08/week 

$4,595 


Acgr 

Our 2-hour warranty service is 
our commitment to you. 

veryone at Acer is committed to being there for you iike no one eise wiii. 
hat’s why six out of ten of Austraiia’s biggest IT users, use Acer PCs. And why 
,cer was rated No.1 in customer service and support by the Australian Personal 
omputer magazine survey. 

lur quality TravelMate notebooks now carry our guarantee of a 2-hour warranty 
ervice in Sydney, Melbourne, Brisbane, Canberra, Perth and Adelaide*. This 
neans we’ll fix your TravelMate notebook within two hours of you dropping it off 
t one of our service centres. Acer Is the only computer company that can make 
hat assurance to all its customers. Call 1300 366 567 or visit www.acer.com.au. 


Metropolitan areas only. 


Acer Australia 


Acer LCD 15.1" TFT monitor 



RentSmart 
$19.15/week* 


$ 2,299 

Maximum resolution 1024x768@66 Hz 
0.3 dot pitch 
15.1” diagonal 

120/100 degree vieuwing angle 
NUTEK, MPR-II & DPMS compliant 
' VESA power saving 

' iKey digital controls Model FP551 (83148) 



ales: 1300 13 9999 \ Website: www.ht.com.au | 


ax: 1300 13 6666 I E-mail: sales @ht-com.au | See page 56. 

































I BM Des k top s and Servers 



PC 300GL Pentium III 



Comes Bundled with 
Office 2000 Small 
Business Edition 



' Pill 500MHz Model 
‘ 128Mb RAM Standard (1024Mb Max) 
‘ 13.5Gb Ultra ATA/66 HDD with 
S.M.A.R.T. Ill 
' 48x CD-Rom Max. 

" Audio: SoundMAX 
' Microsoft Windows 98 2nd Edition 


CPU/MHz 

HOD 

RAM 

CD/DVD 

Modem 

OS 

Part# 

*Rent/week 


IncI G51 

IBM PC300 

Pentium III 500MHz 

GLV\I 

13.5GB 

forksi 

128MB 

tation 

48xCD 

56K 

Win98 

(86194) 

*$18.46 

$2,219 

$2,6^ 

Pentium III 500MHz 

13.5GB 

128MB 

48xCD 

56K 

WinNT 

(88960) 

*$19.15 

S2,319 

$2,71 

Celeron 466MHz 

8.4GB 

64MB 

40xCD 

No 

Win98 

(83376) 

*$13.15 

$1,573 

$1,94 

Celeron 466MHz 

8.4GB 

64MB 

40xCD 

No 

WinNT 

(83377) 

*$13.15 

$1,579 

$1,91 



NetFinity 5000 Server 


Offering powerful performance at an entry-level price, this versatile se 
sets the standard for e-business, small-to-medium business applies 
and file serving, and large enterprise application serving. Available in tc 
or rack models, it features an integrated Advanced System Managen 
processor and Netfinity Manager software for superior controi. 

• Pentium III 600MHz 

• 128MB RAM standard 

• Maximum storage capacity 91GB 

• 512KB Level 2 Cache 

• CD-ROM 32x max 

• Dial-in for control/monitoring/ 
remote management 

• Ethernet Integrated Network Interface 

• Slots and bays (total/available) PCI/ISA 5 (5) x 8 (6) 


Model 86596RY 

(82778) 


S7,52^ 


Rent* T.A.P.** S62.08/wk 


Call for pricing on other NetFinity 
5000 Server Models. 


HARRIS 

TECHNOLOGY™ 


Pricing** and spe cifications herein a re subject to change without notice. 

Severai finance methods 
available, subject to appro 






































omputing Power & Portability 


Order on-line and get 
even better pricing! 


IS?' I WorkPad 


the network to your pocket - handheld enterprise solutions from IBM Workpad PC 
lanion. Power in your Pocket. Companies are now discovering the benefits of placing 
rtant database information in the pockets of their mobiie workers. Now, with 
Pad PC Companion, companies have a robust piatform avaiiabie for creating handheid 
ons for doing business more simpiy and effectiveiy, virtuaiiy anywhere. 

Cail for pricing on WorkPad Accessories 


lei 

8602-40U 

8602-30X 


4.5”x3.1”x0.45” 

4.7”x 3.2”x 0.7” 

ght 

4.2oz 

6.O0Z 

age Cap 

2Mb 

6000 Address 
3000 Appointment 
1500 to-do items 
1500 memos 

200 E-mails 

4Mb 

12000 Address 
6000 appointment 
3000 to-do items 
3000 memos 

400 E-mails 

;hROM 

2Mb 

2Mb 


(90105) $855 

(XXXXX) $Call 


ThinkPad 600 


NEW! 


Carry Bag 


$176 


The thin and powerful ThinkPad 600 notebook is a new breed of innovatively designed, 
reiiable, easy-to-use mobile computers that translate form and function to new levels 
of sophistication. With a slim 36.5mm profile and travel configurations at approximately 
3kg, the stylish ThinkPad 600 is a truly perfect travel partner: maximum power, 
minimal weight, ingeniously designed for the way you work. 

ThinkPad 600 Pentium II 400MHz 

Model 26454BA 

• 13.3” TFT display Model 26454BA (siess) 

• 10GB HDD 249 

• 64MB SDRAM ^ 

• 56K Modem Rent* T.A.P.** for $59.77 

• 24x Max CD-ROM per week over 3 years 

• Windows® 98 


★As above but with Windows NT: 

Model 26458BA (81689) $7,419 

Rent* T.A.P.** for $61.15 per week over 3 years 


Collect Fly Buys points on all your 
computer purchases from HT. 


Polyester 


Carry Bag 


$57 


nighter 


Carry Bag 


$176 


ales: 1300 13 9999 \ Website: www.ht.com.au I See page 2 

ax: 1300 13 6666 | E-mail: sales@ht.com.au | for locations | 






























COMPAa 


See this Web Direct Link to see “live” pricing or to oi 


mmm 


Desktop Computers 


Compaqs Deskpro range of desktop PCs give you the power to perform, providing a professionai solution 
for networked and enterprise environments. Offering flexible design, outstanding long-life performance and 
serviceability, Compaq Deskpro PCs are the manageable enterprise PCs you can count on. 


Compaq 

Monitors 

DeskPro 





Wo Monitor Processor 

Celeron 500MHz 

Pentium III 450MHz 

Pentium III 500MHz 

Pentium III 550W 

15” S500 


RAM Std/max 

32MB/512MB 

64MB/76SMB 

64MB/76SMB 

64MB/76SMB 

Monitor 


Hard Disk Drive 

4.3GB SMART II Ultra ATA 

10GB SMART II Ultra ATA 

10GB UltraATA 

10GB SMART II Ultra 

5410 


Graphics 

Embedded Intel 3D 

Matrox Millennium G200- 

Matrox Millennium G200- 

Matrox Millennium G2 

1840171 



SMB video memory 

SD AGP SMB SDRAM 

SD AGP SMB SDRAM 

SD AGP SMB SDR 



CD-ROM Drive 

Optional 

32x max 

32x max 

32x max 

17”S700 


Win95 Part#/Rent* 

(84336) $11.54 

(75487) $17.31 

(75485) $20.77 

(79712) $26.5 

Monitor 



$1,375 

$2,090 

$2,498 

$3,219 

$615 


WinNT Part#/Rent* 

(82764) $12.69 

(75486) $17.77 


(79713) $27.0 




$1,539 

$2,137 


$3,260 



COMPAa 


DeskPro EN 


No Monitor Processor 

Celeron 500IVIHz 

Pentium III 450IVIHz 

Pentium III 500MHz 

RAM Std/max 

64MB/768MB 

64MB/768MB 

64MB/768MB 

Hard Disk Drive 

6.4GB SMART II Ultra ATA 

6.4GBSMARTII UltraATA 

6.4GB Ultra ATA 

Graphics 

Embedded Intel 3D 

SMB video memory 

ATI Rage Pro Turbo 
AGP 2X SMB SDRAM 

ATI Rage Pro 

AGP 2X SMB SDRAM 

CD-ROM Drive 

Win95 Part#/Rent* 

Optional 

(86050) $16.15 

51,939 

32x max 

(88127) $20.08 

52,429 

32x max 

WinNT Part#/Rent* 

(86164) $16.15 

(75482) S19.38 

(75480) $23.08 


$1,937 

$2,330 

$2,774 


Pentium III 5501V 

64IVIB/768MB 
6.4GB UltraATA 
ATI Rage Pro Turb( 
AGP 2X SMB SDR/ 
32x max 

(79711) S28.6 

$3,457 

(79594) $28.6 

$3,45€ 


COMPAa 


Presario 



Plug into the new 
range of Presario PCs 
to experience cutting- 
edge multi-media, quick 
; Internet access and high- 
powered features that will 
simply blow you away. 

Offering breakthrough value, these PCs 
are power-packed to meet the individual 
needs of a growing family by 
V providing the latest and hottest in 
multimedia computing enhancing 
3D effects, animation, imaging & video. 


Win98 Processor 

Celeron 500MHz 

Pentium III 500IV 

RAM Std/max 

64MB 

64MB 

Hard Disk Drive 

8GB Ultra DMA 

13GB Ultra DM7 

Graphics 

4MB 

??MB 

Modem 

56KA/.90 

56KA/.90 

Drives 

40x CD-ROM 

40x CD-ROM 

Part#/Rent* 


(xxxxx) 

No Monitor 


$Call 

Part#/Rent* 

(xxxxx) 

(xxxxx) 

15"Monitor 

$Call 

$Call 

Part#/Rent * 

(xxxxx) 

(xxxxx) 

17" Monitor 

$Call 

$Call 


Pricing* * and spe cifications herein a re subject to change without notice. 

Severai finance methods 
avaiiabie, subject toapprc 












































See this Web Direct 

.OMPAO. mm 


this Web Direct Link to see “live” pricing or to order. 


ower and Portabilit 


'OMPAO. Armada V300 

th stability, quality and reliability, this easy-to-use 
tebook delivers beyond the latest key core 
^hnologies and value for money. 

nbination of fixed floppy drive with the versatility of the 
ItiBay, provide integrated 3 spindle support. The MultiBay 
epts a combination of devices, including floppy drive, CD- 
M (standard), DVD drive, SuperDisk LS-120, second battery 
second Hard Disk Drive. 



Model 

Armarda V300 

Armarda V300 

Armarda V300 

Processor 

Intel Celeron 400Mhz 

Intel Celeron 466MHz 

Intel Celeron 466Mhz 

RAM 

64MB Standard 

64MB Standard 

64MB Standard 

Hard Disk 

4.3GB SMART 

4.3GB SMART 

4.3GB SMART 

Screen 

12.1”CTFT 

14.1” CTFT 

14.1” CTFT 

Display 

800x600 

1024x768 

1024x768 

CD-Rom 

24x max 

24x max 

DVD 

Battery Life 

up to 3 hours 

up to 3 hours 

up to 3 hours 

D\/D 

Optional 

Optional 

Yes 

Weight 

2.7 Kg 

2.7 Kg 

2.7 Kg 

Warrany 

1 year. Worldwide Limited 

1 year. Worldwide Limited 

1 year. Worldwide Limited 

Op System 

Windows 95/98 

Windows 95/98 

Windows 95/98 

Rent 3Yrs* 

$27.24 

$32.77 

$35.76 

Inc Tax 

$3,278 

$3,975 

$4,325 

Part Number 

(88078) 

(88134) 

(88135) 


OMPML Proliant 1600 


the ProLiant 1600 is the ultimate workgroup server combining high perform¬ 
ance and availability features critical to maximising server uptime. Compaq 
now introduces the latest Pentium III processor technology to this workgroup 
server while maintaining the high availability and investment protection 
features customers have come to rely on. The new ProLiant 1600 is designed 
for demanding workgroups and remote/branch sites that need a powerful and 
highly available platform that is easy to use. 

Pentium III 550 MHz, 512Kb cache 
Dual processor capable 
€L. 128MB ECC SDRAM (max 1GB) 

3.5” 1.44MB Floppy disk drive 
A- 32x max CD-ROM drive 

Dual Channel Wide Ultra SCSI-3, 

6x1” Wide-Ultra2 hot plug disk drive bays 
Integrated 10/100 TX UTP NIC 



(87036) $5,784 

Rent* $47.76 /week/3yrs,T.A.P 



;ales:1300 13 9999 
ax: 1300 13 6666 


Website: www.ht.com.au 
E-mail: sales@ht.com.au 


Do you want Fly 
Buys with that? 







































See this Web Direct Link for the lates 
pricing and availability, or to order. 


Broadway (Sydney) and Burwood (Melbourne) 




SGI 1400M Server for Windows and LInu: 


Scalable server that exceeds requirements for certification by 
Microsoft’s worldwide hardware quality lab 


j Quad Processor Capable 



-1 to 4x 550MHz Pentium III Xeon Processors 

- 256MB ECC Memory (max 4GB) 

- 9GB Ultra 2 SCSI Disk 

- Windows NT 4.0 Server (or Linux optionally 
available) 

- 6x Ultra2 SCSI hot-swap drive bays 

- 7x PCI slots on 2 buses 

-19 Inch rack-mountable (optional kit required) 

- High availability features: hot-pluggable disk drives 
emergency management port, visual indicators foi 
component health, redundant fan and power 
supplies, ECC memory 

- Robust management and monitoring options, 
including Intel server control and SNMP support 

-1 Year Warranty (SYear Option available) 


SGI 1400M from: 


$15,99 


Rent * T.A.P.** per week over 3 years: $ 132 .( 


1600SWFlat Panel Monitor: 

MVP Award 

PC Computing 

Top 100 Products 

VAR Business 

Wired for 3D 

3D Design 

Information Display magazine 
product of the Yr Silver Award 

320 & 540 Visual Workstations: 
Best of Show Award 

Spring Comdex 

Best New Product of the Year 

FOSE ‘99 


Silicon Graphics 1600SW Flat Panel Monito 
You’ll never look at a monitor the same way again. 

High resolution 17.3” 1600x1024 LCD monitor. 16.7 million colours (2 
bit true colour; no dithering). Unique SuperWide screen displays two 1 
pages. Supports ColorLock colour calibration. Ultrafine dot pit 
(0.23mm) for professional quality image editing (1 lOdf 
Fast pixel response for video playbac 
Dimensions incl. base; 17.8''W x 18, 
x7.3" D, 7.2Kg. 



With 32MB Revolution IV PCI 
Graphics Card; 

(75447) 55 , 84 : 

Rent* T.A.P.** S48.23/wk/3 


With 32MB Revolution IV AGP 
Graphics Card; 

(75448) 55 , 84 : 

Rent* T.A.P.** $48.23/wk/3: 


HARRIS 

TECHNOLOGY™ 


Pricing** and spe cifications herein a re subject to change without notice. 
I PmH im^ ||ij>iEBK»Ni Several finance methods 


available, subject to appro 





















Ry Buys. 


introducing Fly 
Buys at Harris 
Technology! 




LIVE pricing or to order see!^ 


ward Winning NT Visuai Workstations 


SGI Visual Workstations 

Power Bundle Special: SGI 320 + SGI 1600SW Screen 

Silicon Graphics 
1600SW Flat Panel 
Monitor: 

-17.3” display 

- 1600x1024 resolution 

- Digital Interface 

- 3YrWarranty 



SGI 320: 

- Single Pentium III CPU 500MHz 

- 9.1 GB Ultra SCS110000 RPM 
HDD 

- Cobalt Graphics Engine 

- 256MB ECC SDRAM 

- Windows NT Workstation 4.0 
-32x CD-ROM EIDE 

- Polk Audio Stereo Speakers 

Together for $10,799 >=> Save over $3,000 

Rent * T.A.P.** $89.07 /week/3 years 


540 Without Monitor: $9,699 


(Pictured here with Silicon Graphics 
1600SW Fiat Panei Monitor) 


ngle Pentium III Xeon CPU 550MHz 
(9.1GB Ultra 2 SCSI HDD 
>B Keyboard & 3-button mouse 
indow NT Workstation 4.0 
X CD-ROM EIDE 


- 256MB ECC SDRAM 

- Stereo Speakers 

- Cobalt Graphics Engin 

- 3 yrs on-site warranty, 
next business day 


\sk about our Quad Processor and 540 “Best Buys” packages 



Entry 

level and | 
other 
configu¬ 
rations 
available. | 
Call for 
pricing. 


/hat makes the SGI Difference? 


itegrated Visual Computing Architecture (IVC) provides a tightly 
tegrated combination of lightning-quick graphics processing, huge 
terconnects, and high-capacity graphics memory to move and 
■ocess visual data at 3.2 GB/sec. 

obalt Graphics Chipset, the heart of the Silicon Graphics 320 and 
40 systems, includes high-performance 2D and 3D graphics 
recessing, S-video, composite video, CD-quality audio, USB, and 
;EE-1394, the 320 has three available PCI slots (540 has 6 available 
Cl slots) on two PCI-64 buses. Otherfeatures of the Cobalt™ graphics 
nipset which provide the stunning graphics performance include: 
Hardware acceleration of 3D geometry, lighting, transforms, texturing, 
rendering and rasterization functions 
Dynamically allocated memory that supports almost 1GB of 
texture memory 
Extremely fast pixel fill 

Real-time transfer of two simultaneous streams of video I/O 
Support for resolutions up to 1920x1200 (24-bit double buffered) 


SGI Systems have been designed 
with these applications in mind 

3D Modelling: Creating & 
manipulating complex 3D models call 
for staggering amounts of system 
resource which only SGI systems can 
deliver. 

Image editing and Manipulation: High 
resolution 2D images are becoming 
popular in DTP, only SGI systems have 
capabilities to handle this. 

Video Editing: Silicon Graphics 540 
Visual Workstation supplies the 
professional video interfaces & high 
systems bandwidth needed to work 
with un/compressed analog & digital 
video in real time. 

Analysis: Silicon Graphics 540 Visual 
Workstation provides analytic 
capabilities far beyond most personal 
workstations. No other system has the 
power of an SGI. 


Rental Plan f 
subject to 
Approved 
purchasers. 
Rental figures 
shown are for 
36 month terms. 


tales: 1300 13 9999 
’ax: 1300 13 6666 


Website: wvvw.ht.com.au 
E-mail: sales@ht.com.au 


Delivery 

Australia-wide 























<:^COMPUCON 


www.ht.com.au/cat/compucQ 

■ -- 



Fly Buys. 


Enjoy a world of difference 


^ 4 . 

Flat Panel monitor^ 
optional upgrade. 1/ 
for pricing.# I 


Established around th 
world since 1990, 
Compucon brand has 
become a trusted name 
the PC industry 


An international bram 
with iocations throughc 
the Asia-Pacific regioi 
and North America 


Quality-accredited und 
IS09002 standard of 
excellence, Winner o1 
many Editor’s Choice { 
‘Best Product’ awards 


AMD Athlon 
configs 

SCall for 

pricing & 
information 

Options 

RAM 

upgrade to 
64MB 
(28264) 

$64 


CD-ROM 
48x Internal 


6x Internal 
DVD-ROM 
and 

software 
DVD Player 
(79428) 


$217, 


Compucon AIVID 


Compucon AMD unit with the following: 

- AMD K6-2 400MHz Processor 

-4.3GB Hard Disk Drive 

- 4MB AGP Graphics Card (ATI Rage) 

- 1 X AGP, 4 X PCI and 2 x ISA Slots 

- 2 Serial, 1 Parallel & 2 USB Ports 

- PS/2 104-key Keyboard 


-PS/2Wheel Mouse 
-Windows 95 or 98 
-32MB SDRAM 
-Midi-Tower Case 
-1.44 Floppy Disk Drive 

- 10MB Combo Network Card 

- 3 Years On-Site Warranty 


This system with 15 
Compucon Multimed 
Monitor: 

$1,545 


Monitor price is $330 (2£ 


Intel Celeron 


Compucon Celeron unit with the following: 

- Intel Celeron 433MHz Processor 

- 4.3GB Hard Disk Drive 

- 4MB AGP Graphics Card (ATI Rage) 

- 1x AGP, 3x PCI and 1x ISA Slots 

- 2 Serial, 1 Parallel & 2 USB Ports 

- PS/2 104-key Keyboard 


(89095) 

-PS/2Wheel Mouse 
-Windows 95 or 98 

- 32MB SDRAM 

- Midi-Tower Case 

-1.44 Floppy Disk Drive 

- 10MB Combo Network Card 

- 3 Years On-Site Warranty 


$1,25S 


This system with 15 
Compucon Multimed 
Monitor: 

$1,589 

Monitor price is $330 (25 


Intel Pentium III 


Compucon Pentium unit with the following: 

- Intel Pentium III 500MHz Processor 

-4.3GB Hard Disk Drive 

- 4MB AGP Graphics Card (ATI Rage) 

- 1x AGP, 4x PCI and 3x ISA Slots 

- 2 Serial, 1 Parallel & 2 USB Ports 

- PS/2 104-key Keyboard 



PS/2 Wheel Mouse 
Windows 95 or 98 
32MB SDRAM 
Midi-Tower Case 
1.44 Fioppy Disk Drive 
10MB Combo Network Card 
3 Years On-Site Warranty 


$1,699 


This system with 15 
Compucon Muitimed 
Monitor: 

$1,729 

Monitor price is $330 (2E 


HARRIS 

TECHNOLOGY™ 


Pricii^* and spe cifications herein are subject to change without notice. 






































Grcom 


iformation Access Solutions 


rcom PortStation - Port Expansion System 

simple way to connect yourWindows computer to virtually any number of devices, 
nect printers, scanners, digital cameras, keyboards, mice and more. Image the 
i of installing all your devices via one standard USB plug! 



jorts all makes Connects Interlocking “mix- Simply add or Modules snap 
id models of virtually any and-match” remove devices into system for 

A/indows** parallel, seriai modules can be without recon- quick and easy 
mputerswith and USB devices added or removed figuring or rebooting installation 
USB ports at any time your computer 

Dose the modules you need to 2.Snap modules and 3.Attach devices to 4.Connect PortStation to 

act devices to your computer, end caps together. PortStation moduies. your computer’s USB port. 


rcom PortGear”- Port Expansion Solutions 


tGear™ is all about 
}. The new standard 
connectivity, 
iplug. 
s port for all 
ipherals! 

:om makes USB work 
you! 



1 

1 Xircom 

liubTU ^ 1 


PortStation Modules 

End Caps 

(82215) 

$185 

7-port USB Hub Module: Adds 7 
USB ports for printers, keyboards, 
mice, storage devices, etc. 

(82217) 

$185 

Parallel DB-25 Module: Adds one 
parallel port for printers. 

(82218) 

$105 

Serial DB-9 Module: Adds two 
serial ports for mice, handheld PDA 
cradles ext. modems etc. 

(82219) 

$235 

Serial PS/2 Module: Adds two 
serial ports for mice, keyboards, etc. 

(82220) 

$125 

Ethernet 10 Module: Provides 
connection to lOMbps Ethernet 
networks. 

(82221) 

$195 

Modem 56 Module: Provides high 
speed 56K* modem connection. 

(82222) 

$305 

PortStation Kits (include end cans. 


AC power adapter and USB cable) 

(82223) 

$305 

USB Hub Starter Kit: 7-port USB 
Hub module 

Connection Starter Kit: 4-port USB 
Hub + DB-25 + Serial PS/2 modules 

(82224) 

$399 

Office Communications Starter 

(82225) 

Kit: DB-25 + Serial PS/2 + Ethernet 
10 modules 

$505 

Xircom RealPort Value 56 Modem 

(72923) 

$260 

Xircom Realport Ethernet 10/100 
+ Modem 56K 

(61795) 

$619 

Xircom Realport Ethernet 10/100 

(67216) 

$290 

Xircom Rex Companion 

(86631) 

$309 


Jpgrades 

Converters 

Hubs 

Multifunction 

Hubs 

Network 

Cables 

onvert Traditional 

Easy way to use non- 

Enable several 

Port Replicators allow 

Simplest way to 

Gold Contacts rated for 

s with an available 

USB device through 

peripherals to operate 

use of USB, serial, 

network PCs through 

High and low speed 

'Cl Slot to USB. 

USB port 

through one USB port 

Parallel Print thru one 
USB port 

USB ports 

USB channels 

2 Port 

USB - Parallel 

4 Port USB Hub 

4 Port 

USBnet Networking 

1/2 Metre 

(xxxxx) 

Printer (xxxxx) 

(xxxxx) 

(xxxxx) 

kit (xxxxx) 

(xxxxx) 

$Call 

$Call 

$Call 

$Call 

$Call 

$Call 

4 Port 

USB - Serial 25 pin 

7 Port USB Hub 

6 Port 

USB to Ethernet 

IMetre 

(xxxxx) 

(xxxxx) 

(xxxxx) 

(xxxxx) 

converter (xxxxx) 

(xxxxx) 

$Call 

$Call 

s. 

$Call 

$Call 

m 

$Call 

$Call 



ates:1300 13 9999 JWebsite: www.ht.com.au I 

ax; 1300 13 6666 I E-mail; sales@ht.com.au | See page 3. 

































anksia 




m - Making Technology Eas] 


lanksia EasiHubse 

USB Hub and 56K modem in one! 

Connect up to 3 USB devices from a single USB host port and surf 
the Net simultaneously! Unique curved design for easier cabling. 
Plug input connectors at the back, and mn the output cables from the 
front. Plug USB 



devices in any of the 
ports even v/hen the PC 
is turned on. Power 
supply included. 
Software upgradeable 
from www.banksia 


(89202) 

$195 


Smart Wireless 


Fast Print 
Server 

One-Port Print Server 
to share one printer on 
your LAN. Remote 
Internet Printing saves 
time & money. 
Auto detect 10/100 
Base-T. Compatible 
with most printers 
Supports most 
network protocols. 
(RRP) 

$349 


LAN Access Point 

Offers instant iink to wired LAN 

Connects to the wired LAN allowing mobile users of portable devices 
or even standard desktop PCs within range of its radio signal to 
connected to the network - instantly. Simply install more Access 
Points to expand network coverage. Complies with IEEE 802.11 
Supports up to 20 (for maximum 
devices simultaneously. Provides 
access security. Range: 250m (open 
environment), 100m (closed 
environment)* 'Range is dependent 
on building constnjction. 


International Standard, 
performance) portable 



(89203) 


$1379 


Fast Print Server 

Share three printers on 
your LAN with this 
Three-Port Print Server. 
(RRP) 

$499 


Business Value Pack 

Modem + Personal Finance Software 

Netcomm make it unbelievably easy for you to work the Net. With 
over $500 value, the Pack includes a Simplicity 56K Modem with a 
quick installation disk for step by step instructions, and comes with all 
the essential software to get on-line in no time. 

Quicken Personal Finance 
Vet Anti-Virus 
Busin ess ■ SmithMicro Quicklink 

■ ■ - Internet Explorer and 100 hours 

FREE Internet access from 
OzEmail. 



$225 


Tanksia wave ii SP 56 

Spend more time surfing than waitir 

Connecting to the Internet has never been faster, or easier. Due 
and KFlex 56. FEATURES: Full duplex speakerphone, multi 
mailbox support with separate passwords, customisable gree 
speed dialling, remote voicemail access auto paging, call forwa 
teleconferencing. Includes Web browser, SVD and email softw 




$21 


Smart Wireless LAN PC Ca 

True LAN access without the wires 

Mobile users can increase their productivity with NetComm! 

Wireless LAN Cards, by rema 
connected to the LAN from any lor 
within the coverage range. Peer to peer 
do not require the Smart Wireless Ai 
Point to communicate.Smart Wireless 
Cards offer high data speed of 2Mbps' 
most mobile applications run as if the 
\ wire-connected. Additional users can be £ 
onto the network simply by increasin 
number of cards, thereby eliminating the 
cost of rewiring. Complies with IEEE 8i 
International Standard. Provides access sei 



- (89204) 


$56 


Roadster II 56 Ultra 

External voice/data/fax/speaker mode 

Transmit & receive faxes and data directly from your desktop. 0 
bundled with industry leading software to get you started in mil 
and of course its speed of 56Kbps makes this slim-line design mi 
very fast. A great value package Supports Dual K56Flex & 
Technology. Simultaneous Voice and Data - includes headset. 
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gitech 


Order on-line, and register for even better pricing. 


EroscJv.'ay (Svdnsy 


uiid your pesktop with Logitech 


QuickCam" Express 

stills. Shoot video. Email them anywhere in one click. Make 
ideo calls! QuickCam" Express - The simple way to get 


)ture stills and video instantly 
ail images with a single click 
3t face-to-face online 
3r 1 million QuickCams sold 
3 connector for easy installation 
rks with Windows® 95 or 98 


$98 




Internet Keyboard with iTouch 

ogitech Internet keyboard and iTouch software put one-touch Internet 
nultimedia control at your fingertips. Responsive keys provide an 
Dtional touch. Relax your hands on the attractive palm rest during 
breaks, and easily 
remove it for extra space. 
^ ^ 3-year warranty. 



(81509) 


$62 


Soundman X1 Speakers 

irience the full richness of CDs MP3 and multimedia. Innovative 
)act design delivers realistic, high definition sound for PC's, portable 
ilayers and TV. High definition sound with solid bass - 25 Watts 


:ellentforCD music, 
;rnetand MP3 audio 
ear warranty 


135 


III 


Wingman®USB Hub 

rts powered USB hub. Connect and disconnect multiple devices 
y, without restarting your computer. Works with all types of USB 
:es, including mice, keyboards, cameras, 
icks, scanners and storage devices, 
er adapter included. 


[!!NEW!!l 

, $95 



MNEWIII QuickCam” Web |!!NEW!! 


With QuickCam Web and its built-in microphone, you can easily make 
live video calls over the Internet. With Logitech's exclusive software, 
you can automatically broadcast images from your life, room, whatever 

_ - - live over the Internet: It is called 

Web camming! And you can even 
• createwebpagesfeaturingyourvid- 
eos and pictures captured with 
QuickCam Web. Requires Win- 
* dews'" 98. 


(87552) 


$189 


Cordless Desktop iTouch 

A cordless keyboard and cordless wheel mouse combination to free you 
from cords that tangle. No pointing at the computer or clear path required. 
With convenient iTouch Internet and multimedia control, access the Internet, 
^ search, open e-mail, play 

^ key. 5-year 
—J warranty. 









$169 


Wingman®Extreme™ Digital 3D 

Designed to handle the games of the new century! 
Twist handle for precise rudder control • Versatile grip 
handle for flexible hand comfort and control • 7 
programmable buttons, all within easy reach • High- 
precision throttle for accurate power settings • 
Select USB or game port connection 




(81507) 


$89 


Wingman®GamePad Extreme™ 

Feel free to win with the ultimate motion 
sensing-gamepad. Delivers 
precise proportional control 
with engaging G-Force Tilt™ ^ 
technology. • Ultra accurate G- 
ForceTilt motion sensing forsuperior proportional control 

• Improved 8-way D-pad for fast digital movement • Ten 
conveniently placed action buttons for superior firepower i 

• Includes Star Wars® Rogue Squadron 3D Elite Mission * 


(78674) 


$87 


Cordless 

MouseMan 

Wheel 

(78677) 

$119 



;ales:1300 13 9999 
ax: 1300 13 6666 


99 ] W< 

66 I E- i 


Website: www.ht.com.au 
mail: sales@ht.com.au 


Visit our HT@Kmart 
kiosks! 

See page 3. 





































NETGEAR 


■-T’W 


t-effective Connectivity Solutions 


iNDf^ 

8GB (79013) 

I ND 1 5201 


Are you 
running out 
of space? 


$1,199 


20GB (79014) 


$1,859 




10Mbps 


100Mbps 


Add extra Hard Drive 
capacity to your 
network with NETGEAR 
Network Disk Drives! 


NETGEAR Network Disk Drives are the first 
information appliances to use high speed 
networking technology to simplify the use and 
installation of storage space on the network. By using a high speed netv 
instead of adding internal hard drives you can add disk capacity for stc 
customer files, pictures, applications or any other data quickly & easily. 

• No hassle of adding internal hard drives • One-step installation on your I 
no complicated server setup or hardware installation required • Prov 
performance close to that of an internal hard drive • Microsoft, Unix, N( 
compatible 


I FS 15091 


Gigabit Switches 


$1,749 


Fly Buys. 


The FS509 and FS518 high- 
performance Fast Ethernet Gigabit 
switches provide a cost effective way 
to instantaneously boost network 
performance. Secure the power of 
Gigabit Ethernet to speed up server 
and backbone access. Automatic 
speed & full/half duplex sensing. 


Eight switched 10/100Mbps ports 
1000Mbps port (Gigabit Ethernet uplink) 


FS rsTSl 


$2,917 


Sixteen switched 10/100Mbps ports 
1000Mbps ports (Gigabit E'net uplink) 


$3,215 


The GS504 Gigabit Fibre Switch is a IGSISO^ 

high performance network switch (81515) i 

that provides back-bone connectivity Four full-duplex Gigabit fiber ports 
for power work-groups, data centers, 

and server farms. Ne^earoffers free, 244murphone support 



[MM] Analog Modem Router 



$579 


Connect multiple PCs to the Internet easily 

Provides shared Internet access in a box. Small offices/home 
users can connect multiple PCs to the Internet with a single 
connection, using one ordinary phone line and one Internet 
Service Provider account. 

Router + integrated 56K modem + integrated 4-port lOBaseT 
hub • DHCP server • Dynamic NAT + • Dial-on-Demand- 
routing • Hi/fn (STAC LZS) compression • 5 year warranty 


HARRIS 

TECHNOLOGY™ 


ISDN Router 



$67 


Home office Internet access in a box 

Includes built-in ISDN TA, 128 MultiLink PPR Dt 
Server, Dynamic NAT+, Dial-on-Demand Routing. 
Setting new standards in ease of installation, feati 
& price. 

Provides Internet access, LAN-to-LAN intre 
connection, and remote access fora single user, a s 
business, or a branch office over ISDN. 


[ Pricing* * spe cifications herein a re subject to change without notice. 

^vSa 


ligBI Several finance methods 
available, subject to approi 
































JETGEAR 


See this Web Direct link for “LIVE” pricing, n 
information or to ORDER ON-LiNE 


the Work out of Networking 


l/IOOMbps Fast 
hernet Switches 



NETGEAR FS104and FS108 
ure 4 or 8 switched 10/100 
)S ports, auto-speed and dupiex 
le sensing. Versatiie and compatible. Compact and 
/ to instail. Vista jacks with built-in LEDs. 

5|105 1 5-port Slimline (84722) $289 

S|108| 8 -port Slimline (70905) $423 

The NETGEAR FS 
516 and FS524 
switches provide 
powerful, network 
center performance 
all 16 or 24 ports capable of 10 or 100 Mbps, half- or 
duplex operation, automatic speed sensing. Ideal for 
menting networks into small, connected subnets. Vista 
vork ports with built-in LEDs. 

sisiel 16-port Slimline (60522) $1,419 
si524 I 24-port Slimline (77549) $1,438 



)/100 Dual Speed Hubs 

jse Netgear hubs connect multiple PCs to share 
iters, files, Internet access and e-mail 
imunications. Mix & match 10 and 100Mbps PCs, 
servers and peripherals on 
the same network with ease 
and without the high cost and 
complexity of multiple hubs 
and bridges. All feature easy, 
plug and play installation, 
auto-sensing dual speed 
ports and vista 
network ports with 
built-in LEDs. 



SI104I 4-port Slimline 
SI108I 8 -port Slimline 
SI116I 16-port Slimline 


(70795) $198 
(18755) $319 
(81519) $473 


sT^ 24-port Stackable (69474) $926 


ack up to 8 hubs via 
(vided cascade cables. 
;ludes rack-mount kit. 
ig and play installation. 


Ethernet Adapters and Cards 


The NETGEAR adapters are 
support the next generatioi 
multimedia power-applications. 


IfA|310| 

Ethernet Adapter 10/100 PCI 


designed to^^^^^ 


$60 


With 10/100 Mbps Networ 
Performance and Simple One- 
Step Installation this unit 
should knock your socks off. 


I FA 14101 

PCMCIA Network Card 



(60071) 


$163 


This NETGEAR lOBaseT External USB 
adapter can provide Ethernet 
connectivity through USB ports, with 
simple plug and play installation. 


lEAllOII 

USB 10 Megabit NIC 



$98 


lOMbps Ethernet Hubs 






Vista jacks with built-in LED 
ndicators • Uplink port for 
network expansion • Slim, sturdy 
metal case design • BNC/ 
backbone support 
option • Limited lifetime 
warranty • Easy plug 
and play installation 


I EN 11047^ 4-port Slimline (53456) $ 7 $ 

EN |l08f^ 8 -port Slimline (53458) $ 11 $ 
EN|116| 16-port Slimline (53459) $219 


Want Fly Buys 
with that? 
Call Harris 
Technology Ibr 


EN |516 1 16-port Rackmount (17425) $248 
EN [5241 24-port Rackmount (17435) $326 


• 16 or 24 10BASE-T ports 

• Easy plug and play 
installation 

• Vista network port with 
built-in LEDs 

• BNC/AUI backbone support 

• Internal power supply 


>ales:1300 13 9999 
•ax: 1300 13 6666 


Website: www.ht.com.au 
E-mail: sales@ht.com.au 


Delivery 

Australia-wide 








































. I 


M^TEL 

i NETWORKS 


Order on-line, it’s easy! Delivery Australia-wid 


How the world shares Ideas. 


New ! Introduci ng BayStack 


^^nIworks BayStack 21 

PC110/100 full-duplex Ethernet Adapter 
with Wake on LAN 

BayStack 21 PCI Network Interface Cards (Ethernet Adapters) provide 
affordable and reliable connectivity to complete your Ethernet computer 
networking solution. Perfect for cost-conscious customers who don’t 
need complicated management features, but who demand high 
performance and scalability to support future needs. 

- WfM and WoL support 

-10/100 autosensing, full and half-duplex support 

^ - Extensive network and PC operating systems support 


*^^NEWORKS BayStack 22 

PCMCIA PC Card 10/100 full-dupl 
Ethernet Adapter 

If you require PCMCIA Ethernet net 


interface cards (NIC) to complete 
Ethernet notebook networking solution, 
the BayStack 22 PCMCIA Network 
Interface Cards (Ethernet 


- Centralized PC management support 

- Superior engineering and quality ^ ^ 


Adapters) provide affordable 
and reliable connectivity for 
building networks. 


- Plug-and-play installation 





'Hice/ 




$159 


- Enterprise-class 
quality and 
reliability 

- 10/100 auto¬ 
sensing, full and 
half-duplex support 

- Plug-and-play installation 

- Superior engineering and quality 

- Hot-Swap support 

- Low power consumption 

- Extensive network and PC operating systems support 

- Three LED display ^ ^ _ 

(87960) 



^ NETWORKS Baystack 60 

10/100 Autosensing Hub 

Baystack 60 hubs provide affordable, reliable and flexible connectivity 


for building your network. Perfect for cost-conscious customers who 
don’t need complicated management features. Designed to scale with a 
network as the business grows. 

- Internal 2-port switch connects 10 and 100Mbps users at high speed 

- Daisy chain capability 

- Front panel MDI/MDI-X port 

- Per-port auto-partitioning 

- Concise LED display N 

'ItfCci 



*^NETWORKS BayStack 253 

10/100 Autosensing Hub 

High-performance and 
flexible Ethernet connectivity 
for powerworkgroups-all 
at an unprecedented price- 
per-port value. They support 
10/100 autosensing on all 
ports, enabling seamless 
migration from 10 Mbps to 100 Mbps connections. Equally impoh 
they do so without requiring time-consuming trips to the wiring cl 
whenever end stations are upgraded to Fast Ethernet. A built-in two- 
switch provides high-speed connectivity between 10 Mbps users 
100 Mbps users and allows for greater performance through segments 





(87974) 60-8T : 8 ports 10/100 BaseTX, desktop $449 

(87976) 60-16T: 16 ports lO/iooBaseTX, desktop $746 
(87971) 60-12T: 12 ports lO/iooBaseTX, rackmountable $1,044 
(87972) 60-24T: 24ports lO/iooBaseTX, rackmountable $1,555 


- Highly Affordable 

- Web-based network management 
• Built-in two-port switch 

■ Easystackability 

■ High-speed fiber MDA Available 


- Real time hub status at a glance 

- Advanced analysis and monitoring with RMON and StackProt 


(80949) 253:24 ports 10/100 BaseTX 


$3,941 
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I&RTEL 

NETWORKS' 

How the world shares Ideas. 


Visit this Web Direct Link for the latest 
pricing and availability 


fata and Internet Solutions 


^NrWORKS BayStack 70 

•dable, reliable, and fast connectivity for growing networks. Perfect 
3st-conscious customers who don’t need compiicated management 
jres, but who demand high-speed performance and scaiabiiity to 
)ort future needs, BayStack 70 switches boost the performance of 
(tops by providing dedicated bandwidth directly to users and high 
ation servers. 


BayStack 310 


BayStack 310-24T switch is designed to improve network 
ormance and prepare networks for future bandwidth needs by 
nenting the network into smaiierdomains, and by providing affordable 
cated bandwidth to power-user desktops and high-utiiization sen/ers. 
t effective desktop and segment ethernet switching - Scalabie from 
to three 10/1 OOBaseTx switch ports - Fiexibie cabiing options for 
ethernet, inciuding copper or fiber - Advanced features inciude 
,N trunking and MuitiLink trunking. 




I40) 310-24T: 24 ports 10BaseT 


$ 2,068 


BayStack 410 


iffordabie, stackable 10BASE-T switch soiution for growing network 
ronments. 

cibie high-speed uplink options - Fuil autosensing on every port - 
vdensity fiber ports - Redundant cascade stacking architecture - 
5-speed throughput - Advanced VLAN support - 802.IQ VLAN 
king-802. Ip priority queuing - iGMP snooping - Enterprise-sized 
3 address table - Supports spanning tree protocoi - Fiexibie 
lagement choices- Enhanced port mirroring - Recovery configuration 
support and much more. _ 


543)410-247:24 ports lOBaseT only 


$2,939 


- 10/100, full- and half-duplex autosensing on every port 

- Ease of use 

- Truly plug-and-play 

- Full wire-speed forwarding rate 

- Up to 12,000 MAC addresses 

- Front panel MDI/MDI-X port 

- Concise LED display and much more. 

(87936) 70-87: 8 ports 10/100 BaseTX, 8000 MAC 

addresses, desktop $ 79 0 

(87937) 70-167: 16 ports 10/1 OOBaseTX, 12000 MAC 

addresses, desktop $1,488 

(87938) 70-247: 24 ports lO/IOOBaseTX, 12000 MAC 

addresses, rackmountable $1,830 


BayStack 350 


. . 


Nortel Networks introduces the next generation of the most successful 
workgroup switches ever, completely redesigned for faster throughput, 
with support for high-speed uplink options, and leading-edge software 
features. Wire-speed throughput-10/100 autosensing on every port- 
Advanced VLAN support- 802.1Q VLAN trunking - 802.1p priority 
queuing - MuitiLink trunking - IGMP Snooping - More than 16,000 
MAC addresses per switch - Supports spanning tree protocol - Flexible 
management choices - Concurrent RMON on every port - Enhanced 
port mirroring and much more. 

$3,068 
$3,816 


(87941) 350-127:12 ports lO/IOOBaseTX 
(87942) 350-247:24 ports 10/1 OOBaseTX 


BayStack 450 

Ethernet switches 
1 featuring fail-safe 
I stackability, flexible 
choices for high-speed 
uplinks, and advanced 
software features. Designed to provide high-density, high-performance 
switching for enterprise wiring closets, and to provide fail-safe scalability 
and advanced traffic management for rapidly growing networks. Full 
autosensing on every port - Redundant cascade stacking architecture - 
Wire-speed throughput - Advanced VLAN support - Enterprise-sized 
MAC address table etc. 


(87944)450-127:12 ports 10/100Base-TX 
(87945) 450-247:24 ports 10/1 OOBase-TX 
(87946) 450-12F: 12 ports 100 Base FX 


$3,667 

$5,432 

$7,797 


>ales:1300 13 9999 
=ax: 1300 13 6666 


Website: www.ht.com.au 
E-mail: sales@ht.com.au 


Order On-Line 
www.ht.com.au 
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/Zip 100MB disk: I 


Iomega mm 


Look here for labels, disk cases, carry cases. Zip To 


(23772) S19 

10-pack: 

(21889) SI 77 


Smart Stora ge Solutions 


ZIP 


JAZ 


CLIK! 


ZIPCD 


Clik! Power Supply 

(7925) S30 


Zip PCMCIA SCSI 
accelerator card 
(35145) S192 

Zip ISA SCSI Zoom 
accelerator card 
(21888) S54 

Zip drive carry case 
(31823) S52 

Zip parallel cable 
(46305) S38 

Zip SCSI cable 
(46304) $38 

Zip disk labels 20- 
pack (48059) S4 
Zip 6-disk wallet 
(35146) S26 

Zip Tools for NT 
(35149) S32 

Jaz 1GB disk 
(24218) SI 70 
3-pack 

(32844) $496 


Clik! PC Card 


4x 4x 24x 


*$639 (78941) 

The external Jaz 2GB drive is faster than 
many hard drives, has a full 2GB of storage 
space in each removable disk, gives you 
the freedom to take your files with you, and 
is backward compatible with industry 
standard Jaz 1GB disks. Does not include 
Jaz disk. 

Disksingle (61652) S196 

Disks 3-pack (57271) S519 


Integrated, high-capacity re-movable 
solution for notebook users. Sleek & 
compact, fits into most notebooks. Store, 
protect and share important information on a 
40IVIB Clik! disk (not included). 

Clik! Driye Bundle (75501)9465 
Clik! Drive PC Card (78902) $346 
Ciik! Drive Mobiie (76743)5539 
Ciik! disks 2-pack (75984) $59 

Ciik! disks 10-pack (75985) $179 


The internal Iomega ZipCD drive reads 
writes and rewrites a range of CD formats 
and, with the proven reliability of the 
Iomega brand, is perfect for anyone whc 
wants to transport and share importani 
files and presentations on a common CC 
format. With a capacity of up to 650MB 
this drive performs at a speed of 4x record 
4x write and 24x read. 

(82779) 


'HAleau. 

^$375 


See www.ht.com.au/cat/iomega for more info on these products 


Zip starter Ki 


Get started with the Zip Starte 
Kit! This parallel port Zip drive 
comes with fourfun and practical 
coloured 100MB Zip disks tha 
are ideal for colour coding all o 
your computer stuff in the office 
at home, at school, or anywhere 

Jf 


Don’t forget your Fly Buys! 

(70623) $249 


Jaz PCMCIA SCSI 
card 


(44744) $218 

Jaz universal power 
supply 

(35154) $$8 

Clik! Battery 

(83737) $120 


Zip 250IVIB 


Now USB enabled PC users 
running Windows 98 can connect 
the sleek, translucent ice-blue 
USB Zip drive, and reap the 
benefits of simple connectivity and 
unlimited storage capacity. Once 
the lomegaWare software has 
been loaded, remove and swap 
this drive with other USB devices 
without rebooting your PC. 

*$239 


Jaz 2GB External 


Provides high-capacity storage 
in an easy-to-use format that can 
go from desktop to laptop quickly 
and reliably. Sleek new design. 
Connect via USB port or through 
PCMCIA card version which 
requires no additional power 
cables. Backward compatible 
with 100MB Zip media 

(82633) *$319 

Drive USB/PC Card Combo: 

(82780) *5385 


Portable, light, easy to use and 
holds mwe files than ever before! 
Backwards compatib!e with 
100MB Zip disks. Comes with 1 
Zip 250MB disk. Iomega tools 
supplied on CD. 

Parallel (74450) *5298 
SCSI (74451)*$298 


Single (74454) $35 

10-pack (74452) $317 
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For the latest pricing and availability, or to order 
on-line, have a look at this Web Direct link; 


YAMAHA 


Ji 


pecialists in Sound and Storage 


YAMAHA CD-RW KITS 



8x 4x 24x 

Internal SCSI-3 

36 up valuable hard disk space by 
eking up your data with this super 
3t CD burner from Yamaha, 
iwriteable media can be recorded, 
3sed and recorded again, up to 999 
les! Use a CD with floppy disk ease, 
sy plug and play installation. (SCSI 
'd not included) 

24SVK (90112) 9v29 

Internal 
^ E-IDE 

24EVK (90113) $499 


8x 4x 24x 

External SCSI-3 

New from Yamaha is this fast CD-R/RW 
drive which offers the following speeds: 
up to 8x Write(record a 74-minute CD in 
just 9 minutes!), up to 4x ReWrite, up to 
24x Read. Huge 4MB buffer, for less 
media loss. Flash ROM allows you to 
instantly upgrade via software available 
on the Yamaha web site. Add files to a 
CD one at a time with drag and drop 
simplicity. Trust your important data to 
award-winning Yamaha 3-in-1 drives! 
(SCSI card not included) 

8424SXVK (90114) $786 



1 

1'.. .i 


i • ra 

6x 4x 16x 

6x 4x 16x 

Internal SCSI 

6x recording with CDR, and 4x 
recording with a CDR-W disc. With 
Adaptec Easy CD Creator and 
PacketCD software, CDR and CDR- 
W discs, cables, screws & manual. 
2MB buffer. (SCSI card not included) 

/ SPECIAL 6416SVK (81336) 

$499 

Internal SCSI 

The answer to your data storage, backup 
and transfer needs. 2MB buffer. Tray 
Loading. FlashROM upgradeable. 
Rapidlinked Packetwriting. Comes with 
Adaptec Easy CD Creator and Packet¬ 
CD software, CDR and CDR-W discs, 
cables, screws and manual. (SCSI card 
not included) ^ _ #^4% 

6416SVK (81336) $499 

SPECIAL External 

SCSI 

6416SXVK (81337) $635 

SPECIAL External 

SCSI 

6416SXVK (81337) $635 


YAMAHA SPEAKERS 



Compact speaker 
boxes with dual inputs, 
head-phone socket and 
audio output for a 
subwoofer. Frequency 
response 80Hz-20kHz. 
Black (81340): 


$80 


YSTMS30 3 -piece Powered Multi- 
^ _ media speakers/sub-woofer 

9^39 with 30 watts of power and 
j magnetic shiei- 

ding to eliminate 
monitor distortion. 



Bookshelf speakers. 
Wooden cabinets, 
two way sound. 
Ymersion surround 
effect. 40 Watts RMS; 
provides hi-fi sound. 
White (81342): 

$227 



Ydfnsha audio 







quality makes 

such a difference , 

to your desktop! ^ 



■€)' 

i Hi-*- 

•“1 

] II 


Model; 

YSTM8 

YSTMS30 

YSTMS35D 

YSTMS100 

YSTIVIS55D 

YSTMSW8 

YSTMSW10 

Description: 

Full range 

3-piece powered 

3-piece powered 

Full range 

3-piece powered 

Powered 

Powered 


powered monitor 
speaker pair 

speakers & sub¬ 
woofer system 

speakers & sub¬ 
woofer system 

powered monitor 
speaker pair 

speakers & sub¬ 
woofer system 

subwoofer 

subwoofer 
wooden cabinet 

Watts; 

2x 5w 

2x 6w speakers, 
18w subwoofer 

2x 6w speakers, 
18w subwoofer 

2x 20w 

80w speakers, 
40w subwoofer 

15w 

25w 

Features: 

Ashtonishlydeep 

2" Satellite 

USB architecture 

Non-resonant 

USB. Deep, 

Deep bass. 

Incredible audio 


bass. Subwoofer 

speakers for 

for superior 

wood fiber. 

powerful bass. 

Subwoofer and 

depth, auto on/off 


and headphone 

brilliant highs. 

soundand easy 

Powerful base. 

brilliant highs. 

headphone out¬ 

Chest-thumping 


output jacks. 

Deep, powerful 

Plug and Play 

Stunningly clear 

Headphone 

put jacks.Dual 

bass response 


Dual stereo inputs. 

bass to 45Hz. 

installation. 

sound. 

output jack. 

stereo inputs. 

down to 35Hz. 

White: 

(81339) $80 

(86029) $139 

(86031) $172 

(81342) $227 

(81345) $274 

(81348) $106 

(81350) $172 

Black: 

(81340) $80 

(86030) $139 

(86032) $172 

(81343) $227 

(81346) $274 

(81349) $106 



»ales:1300 13 9999 
ax: 1300 13 6666 


Website: www.ht.com.au 
E-mail: sales@ht.com.au 



Order On-Line 
www.ht.com.au 







































_ Collect Fly Buys points on computer hardware anc 

—1 -A __ software from Harris Technology! 


(more 

\ferbatim syss?^. ^ 


\ ferbatim 
CD Travel 
Case 

Lightweight. 

Scuff proof 
exterior. Fabric 
iined disc holders 
prevent 
SCTatching and 
sticking of CD’s. 


RW: Storage for life 


4 ^ 

For 24 CDs: 
(79583) 

$20 


For 48 CDs: 

(79584) 

$29 


Headset 
with Micro¬ 
phone 




Vertical in-ear 
stereo headphone 
with adjustable 
microphone 
boom. Ideal for 
notebook users. 
Designed for 
multimedia 
convenience. 
Lightweight and 
compact, 
adjustable 
headband. (Must 
be powered by 
a soundcard) 
(77819) 

$19 


SpeedWriter Plus 

Snmii 


Bonus software 
worth $1,530 + Scala 
MM200* worth $399! 


; f 

CO*- - 

# s-3 - 

_ 

CTD 


4x Write, 2x ReWrite, 24x Read 

CD-R/CD-RW. 4x Write, 2x ReWrite, 24x Read with a plentiful 
2MB buffer. Can create a full 650MB CD in as little as 17 
minutes! Included: Adaptec Easy CD Creator Standard, 
PowerQuest Drive Image, Diamond Cut Enhance/CDR, Sonic 
Foundry CD Architect, Sonic Foundry Sound Forge XR 
MediaPath MediaAgent, ECl Disc Inspector Pro, Smart and 
Friendly CD Consultant. ^ 

$764 


External SCSI: (78955) 


Internal IDE 4x4x24: 


$420 




CD Pocket RW 



4x Write, 4x ReWrite, 20x Re; 

Add a CD Recorder 
to your Laptop! 


The Smart and Friendly CD Pocket RW from Verbatim is a I 
portable 4x Write, 4x ReWrite, 20x Read CD-Recorder wi 
plentiful 2MB buffer. Weighing approx SOOgms, the CD Po* 
RW is designed specifically for mobile professionals. The integn 
rechargeable battery pack will write approximately 6 CD’s s 
before requiring recharging. Includes an extensive software s 
of today’s most popular applications, and a Plug-and-Play PCM 
host adapter. ^ ^ 

NEW!!! (87675) 


‘Scala MM200 is software for creating presentations that move and look as finished as TV - with animations, videos, souni 
music, and effects like wipes and fly-ins. 





Verbatim 

Blank CD 
Media 


NEW 
80 min. 
CD-RI! 


Writable: (CD-R) 

74 min. 650MB 

Single (74740) $3 

74 min. 650MB 

10-pack (76731) $20 

80 min. 700MB 

Single (87392) $4 


Rewritable: (CD-R 

74 min. 650MB 
2x/4x Speed 
(77492) Single S1 


Verbatim DataLifePlus® bl 
discs have an extra dura 
printable surface. 


20x PCMCIA 
Portable CD-ROM Drive 


The low profile slim-line tray design of this external CD-ROM 
drive makes it ideal for mobile applications. Its built in PCMCIA 
interface allows any Windows based laptop or notebook to 
access large volumes of CD-ROM data with ease. 

(75386) 


$289 



HARRIS 

TECHNOLOGY™ 


Verbatim 56K CompactMode 


Compatible with Windows® 
CE based Palm PCs and 
Handheld PCs 


The Pretec CompactModem from ' 

Verbatim is the world’s first and 
smallest 56kbps Fax/Modem card fc 
Windows CE based Palm PCs and \ 
handheld PCs. Video conferencing ready. 

Supports V.80 application for synchronous ' 

H.324 streaming.Supports V.90 and K56flex. 

Win 95/98/NT /CE compatible. By connecting 
the CompactFlash adapter included, this (836 

modem also becomes a fully-fledged PC card $31! 



able to be used with most laptops/notebooks. 


I Pricing ** and specifications herein are subject to change without notice. 

Several finance methods 
■" ^®!?Ess available, subject to approv 








































Fly Buys. I Web 

I Direct . 


Order on-line for even better pricing 


www.ht.com.au/cat/dynalink 


56K Modems with FREE Internet Access, 


ynalink 56K Voice/Fax/ 
a Speakerphone Modem 

I value for money... ease of setup and use is 
ent.. consistenly connects at high speeds.” 



(54361) 


S145 


0 / K56flex dual-mode for high Internet 
npatibility 

ig and play, plus friendly QuickGuide for 
sy installation 

nd and receive faxes from your PC 
pports FaxStream DUET, Caller ID, 
eakerphone Mode and VoiceMail 


Dynalink V.90/56K ISA or PCI Card Modem 

ISA: All the features of the External. Manually configurable Jumper 
Settings. PCI: Plug and Play Installation - V.90/K56flex 
5 dual mode for high Internet compatibility-Telephone 

Warranty answering machine mode - Send and receive faxes 

from your PC. |g^. $129 

PCI: (72909) $84 


DYNALINK USB MODEM 

* Super-easy Installation. 

‘Free up Slots and IRQs. 

* No Power Supply, No Messy Cables. 

* Dual-mode V.90, Fax Machine, Answer Machine. 



5 Year 




MagicXpressTView Video Capture Card 

'One of the two best cards in terms of picture quality” APC, July 9. Watch TV on 
your computer monitor and capture incoming video (e.g. from CamCorder). Fully 
featured, including Teletext and remote control. 
Resizable window, right up to full-screen (640x480). 

(72860) Standard $133 
(78482) With FM tuner $169 
of Dynalink's products, please visit www.dynalink.com.au * ALL PRODUCTS FREE-CALL TECH SUPPORT! * 


your computer monitor and captu 

A A 


Purchase any 
Dynalink modem I 
and enjoy 

6 months 
HtEE 
Internet 
Access 
withTPG 

•Six months of free Internet 4 
hours with TPG is available in: * 
Sydney, Penrith, Kiama/ t 
Wollongong, Lake Macquarie, ■ 
Melbourne, Brisbane, South- ? 
port, Canberra, Adelaide, Perth, 
Hobart, Launceston and Darwin. 
**one-off $39.95 admin fee, | 
300IVIB Download limit per j 
month. Unlimited 3 honri 
connections. Offer available | 
for a limited time. 


nolroH 


For the latest info & pricing see this Weblink address! 

. . 


oricing s 

ill 




ramatically Different Graphics 


"DualHead 
Display is the ‘ 
most powerful 
dual-monitor 
implementation 
we’ve ever 


seen.” PC 



Matrox Millennium G400 Dual Head 
Graphics Acceleration Card 

upports a 2"** display! 

(monitor or TV) 

• Extend applications and tool bars across 
two displays 

• Display DVD video full-screen out to TV 

• Retouch an image by zooming it to full¬ 
screen 

• Play a 3D game on a big screen TV 



Armed with the industry’s fastest graphics chip, the Millennium G400 
Series takes explosive acceleration two steps further by adding 
unprecedented image quality, along with the most versatile display 
options for all your 3D, 2D and DVD applications. It delivers superb 
games performance as well as the speed, image quality and multimedia 
ability. The MAX version in the series offers even faster performance 
and a 360 Mhz DAC for ultra crisp display at high resolutions. 

• Environment mapped bump mapping - a sensational 3D feature. 
Only card to support this! 

• DualHead models run 2 monitors from the one G400 card 

• Amazing! Many interesting uses, (see right) Look at 
www.matrox.eom/a400/applications/dual/home.htm for more 


• Stunning on-screen visual quality 

• Explosive 3D, 2D and DVD performance 

• Superior DVD and TV output 

• Upgradable to video capture & video editing (TV, VCR, PC output) 

G400 32MB RAM (78103) $438 

G400 16MB RAM (78105) $329 


G400 MAX 32MB RAM (78106) 


$530 



;ales;1300 13 9999 
ax: 1300 13 6666 


199 I W< 

>66 I E-i 


Website: vwvw.ht.com.au 
mail: sales@ht.com.au 


Order On-Line 
www.ht.com.au I 


TTl 
























HITACHI 


El!« 


One to Watch 


3 YEAR ON SITE WARRANT 


Hitachi CM 76619” Monitor 


APC Magazine’s 
January 2000 i 
Award Winner 


The exceptionally compact Hitai 
CM 766 19” Monitor provides brillii 
clarity with the sharpest dot pit 
available. 

■^0.21 mm horizantal mask pit 
for superb clarity. 

^1600 X 1200 maximL 
resolution at 75Hz. 

^18” viewable image area. 
^Scored highly across the boa 
5 ■ fW ■ w *in independant testing. 



(88321) 

0 0.21 mm horizontal mask pitcl 
® 18” Viewable image area 
^ 1600x1200at60Hz 


ggwj Several finance methods 
available, subject to approi 












































SupraExpress 56e 

Award-Winning Performance 

nond’s SupraExpress 56e is a powerful external modem. Designed 
eliver award-winning 56K performance over a wide variety of line 
rtitinns the SupraExpress gives you faster and more dependable 
Internet access. Offering incredible value, it 
packaged with everything you need 
forfax, Internet and voicemail. 

56K ITU Standard 
230Kbps 
throughput 
External reset 
switch 


(87722) 


$170 


^eckoutthisWeblinkaddressforthelatestinformation! ^ 


lonster 


Up Your Audio! 

lond’s Monster Sound MX400 delivers PC audio hardware 
leration for hardcore PC gamers and digital audio enthusiasts. Add the 
’C upgrade for hardware accelerated MP3 playback, ripping and FM 
• for a whole new twist for your PC audio experience, 
vanced positional audio technology 

■Scorching 3D sound 
with TRUE quad output 
•Dolby Digital for PC 
home theatre 

Call HT on 130013 
9999 or see Web 
Direct Link for 
pricing on Monster 
Sound MX400 


Who Said Anything About Playing Fair? 

Give yourself an unrivaled games advantage. The Diamond Viper II 
graphics card is equipped with 4X AGP power and a transformation and 
lighting engine for the most realistic images ever. Features include 32MB of 
high-speed memory, 128-bit acceleration, hurling 15 million triangles at 
your monitor every second for the most intense 3D action ever. 

Call Harris Technology on 130013 9999 or see Web Direct Link for 
pricing on the Viper II AGP Card . 


Also available in the Viper performance family: 
Viper V770 (76759) $265 

Viper V770 Ultra (76756) $355 


Get your 


MRS s at 


RioPort.com 


It’s the site 


for instant 


download 


authorised 


IVIP3 music 


in a wide 


variety of 


genres 


Rio 


32MB 


upgrade 


(1 hour) 


$199 


Stealth III S540 Xtreme 

Xtreme gaming has arrived! 

stealth III S540 Xtreme delivers robust 2D/3D features and speedy 
performance at an unbelievable price. Based on the S3 Savage4 Xtreme 
chipset and featuring S3TC texture compression, integrated advanced 3D 
quality features include 128-bit processing, 32MB of memory, up to AGP 
4X support, a 32-bit 3D rendering pipeline and massive texture processing. 

Stealth III S540Xtreme 
delivers stunning visual 
quality at blazing speeds 
forthe hottest 3D games. 


Rio 500 


The Whole 
World is 

HISU uvailduiti. 

Translucent Teal/Purple Listening 
The Rio 500 puts the power of digital audio in the 
palm of your hand! Rio 500 is a skip-free, portable 
audio player that holds up to two hours of digital 
quality music and up to 32 hours of 
spoken audio content. Rio is the 
perfect companion for people on the go. 

■ 64MB built-in memory-expandable to 96MB (81139) 

• Back-lit LCD display with present & custom EQ 

functions ^ ^ 

■ 13 hours playback with a single AA battery. ^ 


Sales: 1300 13 9999 I Website: vvww.ht.com.au I Do you want Fly 

■axz 1300 13 6666 | E-mail: sales@ht.com.au | Buys with that? 




























PHILIPS 


Let*s Make TMngs Better 


1055 15” Monitor 


_ and 

Play 



15” (14” VIS) colour monitor with excellent front 
of screen performance for use with PC’s. 
Autoscan covers horizontal frequencies up to 
60KHz offering maximum resolution of 1280x960 
with flicker free display of 800x600 
Flat Square CRT with high-resolution 0.28mm 
dot pitch (0.24mm hdp) 
smallest footprint in its class requires minimum 
desk space: maximum depth is 379mm. 
Multimedia base and USB Hub option 
MPRII, NUTEK, EPA, FCC, CE and IS09241 
certified 

$319 


(38893) 


201B 21” XSD Monitor 



NEW!e 


• 21” (20”VIS) colour monitor with excellent front 
of screen performance for use with PC’s or 
Workstations. 

• Autoscan covers horizontal frequencies up to 

107KHz offering a max. resolution of 1920x1440 
with flicker free display 

• Flat Square Super High Contrast CRT with high 
resolution 0.25mm dot pitch 

• Auto Calibrate extends the life of the monitor by 
automatically adjusting colour and luminance to 
original values. 

• Outstanding ease of use thanks to CustoMax 
monitor control software 

(44852) $ 1,850 



109P19” Real Flat Monitor 



NEW! 


19” (18” VIS) Real Flat colour monitor featuring 
ICE technology for excellent front of screen 
performance for use with PC’s or workstations 
Autoscan covers horizontal frequencies up to 1 ■ 
KHz offering a maximum resolution of 1920x14^ 
with flicker free display of 1280x1024@ up to 
103Hz 

Flat aperture grille CRT with high resolution 
0.25mm grille pitch 

Large screen display in a small footprint 
Outstanding ease of use thanks to CustoMax 
monitor control software via USB 

$ 1 , 27 ! 


(77249) 


151AX15" 


LCD Monitor 



• Windows ’98 compliant 

• Small 17.6 cm (7”) footprint; weighs only 5.2 kc 

• Display comparable to a 17” CRT monitor, with 
even better picture clarity and geometry 

This monitor is packed with features. For powi 
users it has an option for a USB hub, with 
downstream ports for easy connection of any devic 
to your computer. With a super 15” viewing are 
and a super tiny footprint, this monitor is perfect f 
any application. It has no electro-magnetic emissior 
and complies fully with the EPA Energy St: 
Standards. 


(22421) 


$ 2 , 24 ! 


Pricing** and specifications herein are subject to change without notice 
Several finance methods 
JS&i IfeiS available, subject to appr 
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^ Looking for more information? j 


mmMmsmmm 


roviding the lifestyle for the future 



Sony FD Trinitron monitors 

The Sony advantage is the new FD Trinitron. FD Trinitron's perfect picture quality remains 
distortion free courtesy of its unique flat screen. Unlike conventional monitors with horizontal 
and vertical curvature FD Trintron provides a natural fiat, corner to corner distortion free 
image. As you would expect, such a high performance monitor comes with a warranty - 
Sony's special three year guarantee. 


•D Trinitron for a natural 
at, distortion free image 


CPDE100 

CPDE200 

CPDG400 

CPDG500 


15''(14''viewable) 

17”(16''viewable) 

19''(18'’viewable) 

21"(19.8''viewable) 


1280x1024 @60Hz 

1280x1024 @75Hz 

1880x1440 (g70Hz 

2048x1536 (g75Hz 


.24-.25 aperture grille 

.24-.25 aperture grille 

.24 - .25 aperture grille 

.24 aperture grille 


(84021) 

(84022) 

(84023) 

(84024) 


$515 

$834 

$ 1,659 

$ 2,549 




Sony CRX140S-BK 

SCSI CD-R/RW Drive Kit 8x 4x 32x 

1 performance drive with fast SCSI support for smooth, reliable recording, 
irrlte, 4x rewrite and 32x read. Burn a CD In under 10 minutesi Huge 
3 buffer. Special Disk Recovery feature that enables partially written 
;s to be resumed and completed. Even supports the new extended 
'back disks. Includes cables, media, mounting screws, manual, and 
top selling Adaptec CD- 
Creator mastering and CD- 
Direct “drag-n-drop” file copy 
software for Windows 95,98 

(87929) $648 


my Digital Mavica MVCFD88 

Dppy Disk Digitai Camera 

lemovable 3.5” 2HD floppy disk storage media: 

Ip to 20 shots fine/40 standard per disk 
.3 mega pixel CCD interlace 
iXGA (1280x960), XGA (1024x768), 

'GA (640x480 pixel) resolution 
1PEG Movie mode (up to 60 sec) 
x optical, 16x digital zoom 
'oice Memo mode (up to 10 secs) 

.5” colour LCD, 6 picture index 
lUilt-in auto intelligent flash 
ielftimer(IOsecs) 

)ate/time stamp 
i-mail photo mode 
luto focus 

Picture Effect modes 
Veight530g 

»aies:1300 13 9999 
•ax: 1300 13 6666 


Sony CRX120EBK 

iRterflai iDE CD-R/RW kit 4x 4x 24x 

The CRX120EBK is a high performance CD-R/RW kit that writes and re¬ 
rewrites at speeds up to 4x, and reads up to 24x. A large 2MB buffer and 
fast 16.7MB transfer rate combine to ensure consistant performance with 
low CPU utilisation. The drive kit comes complete with everything 
necessary for connection and operation: screws, cables, Adaptec CD 
Creator and CD Direct 
software as well as one 
CD-R and one CD-R/RW 


Sony 

GD-R Media 

CD-R 10-pack 

(26680) 

$31 


CD-R.Silver, 

unbranded 

(74742) 

$3 

CD-R. 50 on 
spindle. 
Unbranded. 


$142 

Sony 4mm 

DAT Tapes 










































m 


Don’t forget 
to order your 
1 consumables. 

Call Harris 
I Technology 
or check out 
I the Web for 
pricing or 
more infor¬ 
mation on 


the products. 
If what you 
are looking 
I for is not on 
the Web, 

I call, we may 
still be able 
I to order it in 
for you. 


Call for 
bundles HP 
Scanner+ 

I Photoshop or 
OmniPage 


HEWLETT 

PACKARD 


^ Expanding Possibilities 


Fly Buys. 


For more HP products look here 


HP DeskJets 




HP DeskJet 81OC 

Brilliant photo quality results 
on any paper 

• 600x600dpi InkJet Printer with HP PhotoREt 


' Up to 6.5ppm print speed (black) and up to 
4.5ppm (colour) 


(77961) 

$339 




HP DeskJet 880C 

The fast printer for business 


600x600dpi InkJet Printer with HP PhotoREt 


Up to 11 ppm print speed (black) and up to 
8.5ppm (colour) 


(72920) 

$475 


The premier photo quality printer ft 
professionals 

• Up to 2400dpi InkJet with HP PhotoRE 

• Up to 12ppm print speed (black) and up 
lOppm (colour) 

• New! Automatic two-sided printing 


(84363) 

$779 




HP ScanJets 


HP ScanJet 3300C 

Scan, or copy at the touch of 


• 600dpi optical and 
9600dpi enhanced 
•Win98 compatible 


$249 


HP ScanJet 5200C 

Crisp, accurate images 
everytime 

• 600dpi optical and 
9600clpi enhanced 

• USB/Parallel 



$395 


HP ScanJet 6300C 

Best image quality for 
professionals 
’ 1200dpi optical and 
Unltd enhanced 
’ Scan, copy^^ — 
E-mail, ^ 

Fax, 

Doc Mgt Buttons^ 


(81726) 


$799 


HP Digital Imaging 


HP PhotoSmart C200 Digital 
Camera 


Takes digital 
photography to a 
new level in quality! 



Instant Photos with HP PhotoSmart Digital Photography 
Solution. Shoot and print brighter, sharper and more 
realistic digital photos. 1 Megapixel (1152x872 pixels) • 
2x digital zoom • Colour 1.8 inch LCD • 8MB CompactFlash 
Card (holds 80 basic, 40 fine, 22 superfine photos) • For 
Win95/98/NT • 9 pin serial (RS-232) interface for fast 
picture transfer • Video cable for TV connect • Flash • Self- 
timer • Photo Imaging software C200 (86554) 


$699 


HARRIS 

TECHNOLOGY™ 


HP PS1000 & PS1100 
PhotoSmart Printers 


Print digital photos, 
without using a 
PC! 



Download digital 
images directly into the 
printer! Simply insert the 
memory card, decide on the photo size, number i 
copies and print. No PC. No hassles. Also excellent f( 
everyday print jobs like letters, reports, presentatior 
etc. Up to 2400x1200dpi with HP PhotoREt 3! • 8M 
RAM • Parallel/USB • For Win95/98/NT • Auto Duplex( 
standard on PS 1100. 


PS1000;11/8.5ppm Black/Colour. (86556) $76i 
PS1100: 12/10ppm Black/Colour. (86555) $961 


Pricing** and specifications herein are subject to change without notice. 

Severai finance methods 

■■mm ISSSiiB avaiiabie, subject to approv 





















nation 


For”Iive” pricing and more Canon products look here c? 


mi 


lew Scanner Range Release! 


Most compact, lightweight 
Flatbed scanners available! 


Ily ir 

ftwarsi 

J-330P Parallel. 
>ptical resolution 
300x600dpi. 



FB-630P Parallel. 

Optical resolution 
600x1200dpi. 


I FB-630U USB to suit Win98/ 
iMac/Mac G3. 600x1200dpi opt. 


>$145 I (83673) $195 I (83685) $238 


New from Canon is this 
range of stylish flatbed 
scanners, offering the 
cutting edge in technology. 
They are the most compact, 
lightweight flatbed scan¬ 
ners available on the 
market today: barely larger 
than an A4 sheet and only 
39mm high, they are sure 
to fit on any desk. Offering 
improved resolution and 
colour recognition, these 
new scanners come with 
a complete 'out of the box 
solution’, including a fully 
integrated and updated 
software package. 


HARRIS 

TECHNOLOGY. 



Canon LBP800 Personal Laser Beam Printer 

Compact desktop laser with face up or down paper delivery, 125 page Multipurpose 
tray and single sheet Manual Feed Slot. Comprehensive job control via Canon Advanced 
Printing Technology (CAPT) driver software including Match Paper Size, Multipage per 
Sheet, Collate, Form Overlay, Customer Paper Size, Toner Saver and Automatic Image 
Refinement modes. 

8ppm • 300x300dpi, 600x600dpi and 2,400dpi with GrCat priCC! 
text and line smoothing • 512K buffer • 2,500 pages per 
cartridge (5% cover) • Drivers available: Windows® 95, 

98 and NT 4.0. (83787) 




;ales:1300 13 9999 J W< 

■ax: 1300 13 6666 | E-i 


Website: www.ht.com.au 
mail: sales@ht.com.au 


Visit our HT@Kmart 
kiosks! 

See page 3. 





















(^r the latest info A pricing see this Weblink oddr 

Tektronix mM 


stunning Performance 



- At breakthrough speeds. 

The Phaser 850 is nothing less than an exceptional, net¬ 
work-ready, powerhouse colour printer. It’s in a class of It; 
own. Extremely easy to use. It also boasts surprisingly 
flexible paper handling and automatic 
two-sided printing. 


Tektronix 

/ 

COLOR PRINTERS BY 



XEROX 


Breakthrough speeds - up to 14 pages per minute 
Unbeatable power - 200MHz processor 
Dazzling colour - up to 1200 dpi and ColorSync 
savvy, Adobe PostScript 3 
Free black ink - means low cost per print 
On-board networking - lO/IOOBaseT Ethernet or native 
USB 

HARRIS (Tl) 

TECHNOLOGY^ 



roadway (Syd) and Burwood (Melb) 


Model Tektronix 

✓ 

j4 850/N 

y 850/DP 

850/DX 

Resolution 

800 dpi 

1200 dpi 

" 1200 dpi 

Memory Standard/Max 

32 MB (256 MB) 

64 MB (256 MB) 

128 MB (256 MB 

Built-in Hard Disk 

Optional 

Optional 

2 GB Hard Disk 

RISC PowerPC Image Processor 

Max. Speed Fast Colour 

200 MHz 

200 MHz 

200 MHz 

Max. Speed Standard 

Max. Speed Enhanced 

8 ppm 

8 ppm 

8 ppm 

Max. Speed High Resolution/Photo 

2 ppm 

2 ppm 

2 ppm 

Pipeline Printing 

Optional 

Standard 

Standard 

Job Accounting 

Check Print Preview 

Remote Printing 

PDF Direct Printing 

Collation Printing 

50 Jobs 

500 Jobs 

5,000 Jobs 

Duplex Built-in Automatic 

Optional 

Standard 

Standard 

Main Paper Tray 200-sheet 

Standard 

Standard 

Standard 

Hi-capacity Tray 500-sheet each (two) 

Optional 

Standard (one) 

Standard (one) 

Part number 

(90162) 

(90163) 

(90164) 

Price 

$ 7,259 

$ 9,299 

$ 12,13 


^Requires optional hard disk drive. 


Call Harris Technology on 1300 13 9999 to ask about Tektronix A3 
colour lasers! 



Pricing* * specifications herein are subject to change without notice. 

Several finance methods 
available, subject to appro' 
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Masan 


images work for you 




ePhoto CL30 Clik! 

The fantastic ePhoto CL30 now available with built-in 
Iomega Clik! Drive. 

Mega-pixel digital camera with USB interface and a resolution of 
1440x1080 pixels. Offers 40 megabytes of removable storage on 
Iomega Clik! disks. Features an optical viewfinder and 1.8" colour 
LCD screen. Auto focus lens with 2x digital zoom and macro 
function. 

, s » o „ $1180 [propuctI 


SnapScan Touch 

Agfa’s revolutionary Snap- 
Scan Touch USB Scanner 
has four programmable 
buttons: scan direct to file, 
email, fax or printer. 600x 
1200 ppi,36 bit, landscape 
desktop scanner. Comes 
with 7 translucent coloured 
handles! Software: Agfa 
ScanWise, Caere Omni¬ 
Page LE OCR, & more. 


SnapScan 1236u 

One pass, high quality 
600x1200ppi scanner 
(9600ppi max.) with USB 
interface. 36 bit colour. 
Comes bundled with Caere 
OmniPage LE OCR, Caere 
PageKeeper, Corel Print- 
House Magic Select & 
Agfa’s incredible ScanWise 
software. Win98 compatible. 
ADF & TPO available. 


$339 



SnapScan 1212u 


One pass, high quality 
600x1200ppi scanner 
(9600ppi max.) with USB 
interface. Includes Caere 
OmniPage LE OCR, Caere 
PageKeeper, Corel Print- 
House Magic Select & 
Agfa’s incredible ScanWise 
software. Win98 compatible. 
“Best Scanner 1999’’- 
PC World magazine 


(74496) $245 

(75577) $252 

(75578) S252 



(81626) $822 


ePhoto CL30 

Compact, simple to use, 
mega-pixel digital camera 
with USB interface and a 
resolution of 1440x1080 
pixels. 4MB CompactFlash 
included. Features a 1.8" 
colour LCD saeen, and Auto 
focus lens with 2x digital 
zoom and macro. 4 flash 
modes. 



$ 1,620 


ePhoto CL50 


Digital camera with built-in 
microphone for adding up to 
10 seconds of voice or sound 
per image. Resolution 
1600x1200 pixels. 3x 
optical, 2x digital zoom. 
Optical viewfinder and 2” 
LCD screen. Burst mode: 
hold shutter for continuous 
shots. The included 8MB 
card stores up to 96 photos. 


SnapScan 1212p 

One pass, high quality 
600x1200ppi scanner 
(9600ppi max.) with parallel 
interface. Includes Caere 
OmniPage LE OCR, Caere 
PageKeeper, Corel Print- 
House Magic Select & 
Agfa's incredible ScanWise 
software. Compatible with 
Win95/98/NT. 


$227 


»ales: 1300 13 9999 | Website: www.ht.com.au 

■ax: 1300 13 6666 | E-maii: sales@ht.com.au 


Order On-Line 
www.ht.com.au 
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, Expanding Possibilities 


Fly Buys. 


For more HP products look here ^1, 




HP AIMn-One 


HP OfficeJet 635 
Colour Printer, Copier, 
Scanner and Plain Paper fax 


HP OfficeJet 725 
All Colour: Printer, Copier, 
Scanner and Fax 


HP OfficeJet T4 

All Colour: Printer, Copie 
Scanner and Fax 


• Up to 600x600clpi InkJet Printer 

• Up to 5ppm print speed (black) 
Up to 2ppm (colour) 

• Up to 1200dpi enhanced 
(300dpi optical) scanning, 24bit 
colour 

[ • Up to 99 copies from original 

I • 100 speed dials, 65 page fax 
■| memory 



(55544) 

$595 


HP OfficeJet R45 
All Colour: Printer, Copier, 
and Scanner 

600x600dpi InkJet Printer with 
HP PhotoREt II 

Up to 11 ppm print speed (black) 
Up to 8.5ppm (colour) 
600x2400dpi, up to 9600dpi 
enhanced scanning, 30bit 
colour 

Up to 50 copies from original 



• Full colour communication tool 

• Up to 600x600dpi InkJet printer 

• Up to 5ppm print speed (black) 
and up to 2ppm (colour) 

• Up to 1200dpi enhanced (300dpi 
optical) scanning, 24 bit colour 

• Up to 99 copies from original 

• 100 speed dials, 65 page fax 
memory 



(80568) 

$690 


HP OfficeJet R65 

All Colour: Printer, Copier, 
and Scanner 

600x600dpi InkJet Printer with 
HP PhotoREt II 

Up to 11ppm print speed (black) 
Up to 8.5ppm (colour) 
600x2400dpi, up to 9600dpi 
enhanced scanning, 30bit 
colour 

Up to 99 copies from original 
ADF included 





• 600x600dpi InkJet Printer wil 
HP PhotoRET II 

• Up to 9ppm print speed (blac 
and 6.5ppm (colour) 

• 75 speed dials, 55 page fax 
memory 

• Up to 1200dpi enhanced (300 
optical) scanning, 24bit colou 

• Up to 99 copies from original 


(84356) 

$865 


HP Color Copier 1 
Bring your documents to lif 
with vivid Photo-quality cola 

• 600x600dpi InkJet Printer witt 
HP PhotoREt II 

• Up to 99 continuous copies 

• Reduce/enlarge 25-400% 

• Up to 11 ppm print speed (blac 
Up to 8.5ppm (colour) 

• 3000 copies per month averac 



(84894) 
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Want Fly Buys with that? 
Call Harris Technology for details! 




^TV Tuners, & Music Management 


ACID MUSIC 
2.0 

E)EAL 

M 

HOME 

e one software package you need to create professional 
jsic in any style imaginable including rock, techno, funk, 
)-hop, and more! This software is as easy as Pick, Paint and 
jy. You'll be able to create and edit your composition 
.tantly. Now with MP3 encoding built in. 
id DJ, Rock or Hip Hop ( 89069 or 89070 or 89071 ) $89 

id Music (89068) $135 

und Forge 4.5XP (not Pic.) (79011) $99 


SIREN 

JUKEBOX 

RIP IT. ^ READY 
BURN IT. ' 

PLAY WITH IT. 

Siren Jukebox is the highest quality and most fun way to 
control your music. 

* RIP music from CD, the net, or any other source. 

* BURN it to your Hard Drive or CD (Built in Direct CD Burning) 

* PLAY with it with 16-band EQ, Reverb, and other effects. 

Loaded with mind-blowing eye candy and top-of-the-line 
features. 

* Take it with you in your Rio or Nomad. 

Siren Jukebox ( 89075 ) $73 


VinTV 



/atching Television on your computer has never been easier with WinTV 

/atch Live TV or video on your PC while surfing the Web..(in a window or full screen). 

hannel surf 16 channels at once 

rofessional teletext reception. DDE (export data from teletext to your spreadsheet), print, save and more 
apture video images, motion video. High quality video still capture 1600x1200 pixels, BMP, TIF, TGA, GIF, JPEG 
)rmats. 

ideo clip capture in Microsoft AVi file format - from TV or any video source 
ideo conference over the Internet with Microsoft NetMeeting or CU-SeeMe. 
reate home movie AVI's and send them to friends via e-mail. 

An 95,98,NT4.0,Win2000 and Linux. 


$168 

$218 

$314 

$259 


AnTV Go 

AnTV Go-FM (inch FM stereo radio) 
AnTV Radio 

i/inTV USB (Connect in seconds) 



Want 

Fly Buys 

with that? 
Call Harris 
Technology for 
details! 
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Visit our HT@Kmart 
kiosks! 

See page 3. 




























For “live” pricing and avaiiabiiity have a iook at this Wei 


SYMANTEC. 


End PC Rage with Symantec 




Protect your online security and privacy 
with Norton Internet Security 2000 

Includes full version of Norton AntiVirus 2000 

Norton Internet Security™ 2000 provides essential Internet protection for your personal comp 
If you spend a lot of time online - especially if you have a cable modem or DSL line - you ne 
strong defense against such Internet threats as dangerous viruses and malicious hackers, 
have credit card numbers, bank account information, or other personal data on your comp 
you must keep it confidential. If you have children, you’ll wa 
prevent them from visiting inappropriate Web sites. Norton Intc 
Security 2000 does all this and more. It even lets you b 
annoying banner adsi 


NEW PRODUCT I 


(89239) 


Norton SystemWorks 2000 
3.0 Professional 

Fully-integrated and market-leading utility 
suite with advanced tools for PC experts. 
Includes: Norton AntiVirus 2000 6.0, 
Norton Utilities 2000 4.5, Norton 
CrashGuard 2000, Norton 
CleanSweep 2000 4.7, 
Norton Web Services, Norton 
■ 2000 (Year 2000 readiness), 
Norton Ghost (disk/file 
cloning) plus free Bonus Pack: 
51^ Norton Seaet Stuff, WinFax Basic Edition, 


Visual Page andZip-lt. 


Symantec ACT! 2000 5.0 

The award-winning leader in contact 
management software. Gives you instant 
access to detailed contact and account 
information, plus a complete history of your 
contact-related communications. Integrates 
seamlessly with email, fax, word 
processing, expense tracking etc. Search 
for information on any contact by name, 
address, phone number, orotherfields. Link 
ACT! to your Palm Pilot. Take advantage 
of expert sales assistance from Dale 
Carnegie Training®. And much more! 

Get results, get ACT! 


Norton SystemWorks 20 
3.0 Standard 

Everything you need to keep youi 
running smoothly. Includes No 
AntiVirus 2000 6.0, Norton Utilities) 
4.5, Norton CrashGuard 2000, Nc 
Clean-Sweep 2000 4.7, and Norton 
Services. 

_ Now bundled with: 

I SAVE $95 !! | Symantec WinFax Pro fi 

Together for only The #1 for hassle-free faxing. Send l< 

^ ^ ^ ^ quality faxes right from your PC. Sh 
(81111) faxing for workgroups etc. 






Symantec Talkworks 


,$173 


Pro 3.0 

Brings professional voicemail anc 
messaging to home offices and s 
businesses. Keeps you in touch with 
customers 24 hours a dayl 
Set up separate mailboxes for empio) 
Share a single voice modem and pi 
line across your entire business, 
notification when a voicemail or 
message arrives. Create report 
incoming and outgoing calls. Fa: 
demand. Enjoy the full functional!' 
WinFax PRO™. And much more. 


Attention Corporate Customers: 

VALUE LICENCE | Flexible, fast, highly cost effective: the Symantec Value Licence Program (VLP) is the most comple 
and efficient method for companies and organisations who purchase more than 10 licences at any or 
time. By offering a range of discount levels, tailored to provide maximum savings on all purchases, yc 
can be assured that the VLP is simple to use, saves you time and money on all Symantec’s leading products, and mo 
importantly, will keep you reassuringly free of any copyright violations. Call Harris Technology on 130013 9999 for pricing. 
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isualize your business 



Visio 2000 
Standard 

The worldwide 
standard for creating 
and sharing 
business diagrams. 

Capture. Create. 
Share. Understand. 
Visio® 2000 Standard Edition is 
the fastest, easiest tool for 
creating professional business 
diagrams. It’s ideal for making 
jrts, organization charts, timelines, and more, bringing the power of 
sual communication to your everyday work. The simple drag-and- 
)proach and streamlined work environment - which includes a new 
id-zoom window and easier access to custom properties data - give 
eater control over your diagrams, so you can work efficiently and 
professional-looking results you need. Faster flowcharting capabilities, 
3r timelines, and the powerful new OrgChart wizard help make the 
lou perform most often even more intuitive and quick. Tight Microsoft 
integration makes adding powerful graphics to your documents and 
itations a breeze. Plus, it’s fully Internet-enabled, so you can instantly 
h your work in e-mail or on the Web. 


306) 


$325 




Visio 2000 
Technicai 

The leading tool for 
creating precise 2-D 
I technical diagrams and 
j.dra wings. 


Visio 2000 Technical Edition is 
faster than CAD for anyone who 
needs to: Create and share 2-D 
technical drawings and 
diagrams, including HVAC designs, electrical schematics, process plant 
layouts, and other 2-D diagrams that incorporate large numbers of predefined, 
connected symbols; or Work with Autodesk AutoCAD drawing files, 
including viewing, redlining, and annotating them; assembling SmartShapes 
symbols on top of inserted DWG backgrounds; or incorporating DWG 
drawings into technical documentation, presentations, and proposals. The 
key is Technical Edition’s SmartShapes technology—more than 4,000 
intelligent shapes designed to behave like walls, pipes, valves, pumps, 
and other real-world objects. With little or no training, engineers can assemble 
drawings by dragging and dropping these industry-standard shapes onto 


(84597) 


$669 


L 

Visio 5.0 
Professional 

Upgrade: 

$295 

(51851) 

1 User 
licence pck: 

$550 

(51858) 

Visio 5.0 
Technical 

Upgrade: 

$299 

(49420) 

1 User 
licence pck: 

$550 

(49422) 

Visio 5.0 
Enterprise 



NEW! 
Visio 2000 
Professional 

The complete 
solution for 
automated IT design 
and documentation 


$669 


7553) 

larket leader in IT diagramming 
ire, delivering acclaimed, industry- 
ard content and tools for rapidly 
:ing network, database, and software 
ms. Professional Editon is designed 
irofessionals who need fast, efficient 
)ns for designing high-level LAN/ 
network topologies and directory service hierarchies, visualising 
;ed and existing database stnjctures, documenting software projects 
ML diagrams and creating instant diagrams of Web sites. 



NEW! 
Visio 2000 
Enterprise 

The complete 
solution for 
automated IT design 
and documentation 


(87554) 

$ 1,579 

For IT speciaiisis wno 
design, develop, document, 
and maintain networks, 
databases, and software 
applications. Using the in-depth, interated solutions in Enterprise Edition, 
IT specialists can create conceptual, logical, and physical views of their 
information systems. Users can intergrate diagrams into Microsoft Office 
documents and presentations, e-mail messages, and Web pages for clear 
communication across organisation. A powerful, cost-effective all-in-one 
IT design and documentation solution. 


10 User: 


$13,158 

(72085) 


Fly Buys. 



*Fly Buys 
Bonus 
points valid 


29/2/2000 
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PowerQuest 


Speedy Delivery - Australia Wi 




jtlore from 
l^owerQuest 



Easy hard drive partitioning 


PartitionMagic V5.0 

Learn the secret of hard drive partitioning with the 
exciting new functionality and ease of use of 
PartitionMagic 5.0. Dividing a hard drive into several 
partitions lets you efficiently organize operating systems, 
programs and data. 

• Allows you to merge partitions 

• Makes it easy to switch between multiple operating 
systems 

• Create, resize and move partitions on the fly 

• Easily move applications 
between partitions and 
automatically update the drive 
letter references after partitioning 

• Support for larger drives 


$115 



SecondChance m 

SecondChance provides a “first-line-of-defense” for 
to reverse harmful or unwanted changes to your V\ 
dows 95 or 98 system. This unique solution provide 
simple and reliable way to undo the effects caused b 
system crash, application conflict, user error and ot 
system problems. By continually and automatically me 
taring every change on your system, SecondChance 
vides you the fastest and most effective way to roll b< 
your computer to a safe state in time, taking you bad 
where you want to 



$119 


.network 


McAfee : 


I A 5 S a C I A - 



Total protection for your PC 


McAfee VirusScan 4.0 
Classic Edition 
stop viruses before they 
stop you! 


The need to protect your PC has 
become vital as there are now over 
40,000 known computer viruses with 
more than 300 new viruses being 
created each month. So get the 
number 1 in virus detection and 
removal: McAfee VirusScan 4.0! 



McAfee Utilities 


mH Detects 100% of viruses from floppy disks, Internet 
downloads, e-mail attachments, networks, shared 
files, CD-ROMs and online services 


Scans inside the most popuiar compressed file types, 
and even protects against the newest threats to data 
security: 0ffice97/2000 macro viruses 
The on-iine virus encyclopedia and caiendar deliver 
expert information on the latest viruses 


Easily recover from boot virus infection with the 
Emergency Disk creation utility 

S65 


(70215) 


HARRIS 

TECHNOLOGY™ 


McAfee Utiiities protects, optimizes, 
repairs and fixes your PC — ail in one 
simple interface, McAfee Utilities 
includes: 

• PC Crash Prevention and Y2K Checks 

New and improved crash protection, 
recovery and prevention. It displays 
system information and aierts you when 
things start going wrong. 

• Hard Drive Repair 
monitors your system and uses the 
enhanced PC Checkup feature to 
diagnose and fix problems on your hard drive. 

• System Peiferniance Optimization 



McAfee Utilities defragments your hard drive, cieans junk of 
your system. 

• Data Backup 

It backs up the most recent version of your documents on a 
protected part of your hard drive, so you can recover your 
information 

• Recovery from Disasters 

provides emergency rescue capabiiities as weli as the NEW 
Universai Undo feature. 


(90115) 
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DRAGON 
SYSTEMS 


Dice Recognition Software 




|ragon NaturallySpeaking 4.0 Standard^ 

Don’t type, just use your voice! With Dragon 
Naturally Speaking Standard, the award¬ 
winning continuous speech recognition 
solution. Dictate into virtually any Windows 
application, including MicrosoftWord 97 & 
2000, Corel WordPerfects & 9, and Lotus 
Notes. Even activate pull-down menus and 
issue voice commands like “Insert table” or 
“Print file” in Office 97 & 2000. Browse the 
Web and use hotlinks by voice, when using 
Microsoft Internet Explorer4.0 & 5.0. Talk into 
chat rooms and Instant Messaging windows 
at up to 160 words per minute! Large 
vocabulary of 250,000 words and 160,000+ 
active words. 



$169 


Nowjpi99iii$es 
^tralia 


Dragon NaturallySpeaking 
Essentials 4.0 



3 ideal affordable introduction to continuous 
5ech recognition for users age 9 and older, 
ecial teen voice models are included so 
easy for young adults to talk into chat 
)ms and get their homework done easily. 


Dragon NaturallySpeaking 
Preferred 4.0 



$289 


Dictation Play back. Use a Dragon Systems- 
certified recorder (sold separately) to 
capture your dictation for automatic 
transcription when you’re away from your 
computer. Includes Naturally Mobile software. 


$465 


ales: 1300 13 9999 | Website: www.ht.com.au I Delivery 
ax: 1300 13 6666 | E-mail: sales@ht.com.au 
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illision Input Devices 


Don’t forget your 
Fly Buys points! 




Sidewinder Dual Strike 1 

Experience 3-Dimensional Action! 
The rotating right hand perspective 
control enhances precision mouse 
movements like looking, aiming and 
firing. The left hand controls agility 
movements for running, dodging and 
sidestepping. Gamers can now enjoy 
easy and naturai controi of character 
movements iike aiming, shooting, 
running and jumping. Combines 
mouse/keyboard and joystick style 
control to free gamers from keyboard 
and mouse. 



$65 


Sidewinder Game Pad Pro 

The latest evolution of garni 
design, colour and functional! 
addition to the ciassic SideWi 
gamepad functionaiity of 6 but 
and two triggers, the SideWi 
Game Pad Pro has revoiution 
the control provided with a 
precision d-pad which features 
proportiona! controi (perfect for r£ 
games and advanced, t 
generation sports games) and d 
control (unbeatableforfastrespr 
sports and fighting games). 



Sidewinder 
Precision Pro 
Rule the Game with the 
speed and accuracy of 
the Miaosoft Sidewinder 
Precision Pro. 
16-programmab!e button 
functions. The built in 
digitai-optica! "camera” 
provides pinpoint 
accuracy, optima! speed, 
and no diift.Program your 
best moves to the trigger 
^ and eight joystick buttons. USB 

■P O Sr compatibie. Multi-player capable. 



(80605) 


$225 


Sidewinder 
Force Feedback Pro 
with Mech Warrior: 
The Sidewinder Fc 
Feedback Pro Joys 
breaks new grouni 
game play by introdui 
a new sensory gan 
experience-the sens 
touchafomcetoexis 
senses ofsight and so 
in supported games. 
Now comes with 
game Mechwarrior 
FREE! 


Intelli- 

Mouse 

with 

IntelliEye 


(87384) 

$73 


Throws out all the old, mechanical technology 
used in current mice. This mouse uses a new 
optical sensor that scans the surface beneath the 
mouse 1,500 times per second to accurately and 
crisplytrackthesmallestmotion. Workson nearly 
any surface: no mouse pad required. Stays 
“brand new” precise because there are no moving 
parts to wear out or stick (no more cleaning of the 
rubber ball!). Features a scroll wheel. Comfortable 
to use. Five-year hardware warranty. 




Internet Keyboard PS/2 

A comfortable standard keyboard design that also 
includes a detachable palm rest 10 customiseable 
Hot Keys give you superior control over your 
PC - access the Internet, your e-mail, and your 
favourite pro-grams directly from your keyboard. 
Quickly perform common tasks such as Cut, 
Copy, and Paste with the help of Control Key 
Shortcut Labels. 


Internet Keyboard Pro 

Access the Internet, your e-mail, and v 
favourite programs directly from your keybc 
with this traditional straight design keyboar 
provides eight additional multimedia hot keys 
a pair of USB ports. The multi-media hot k 
give users the power to control music CDs 
PC audio & video directly from the keybo; 
Detachable palm rest for optimised comfort. 
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Order on-line! Delivery Austraiia-wide. 




msmm 


Age of Empires II: The Age of 
Kings 

Spans 1,000 years, from the fall of 
Rome through the Middle Ages, in 
which players control the destiny of 
one of 13 civilizations. Battle alongside 
heroes of the day. Choose the path to 
greatness. Conquer a worthy opponent 
over the MSN™ Gaming Zone, LAN 
or modem. Or a nearly human artificial 
intelligence opponent in single player 

$75 


Links LS 2000 

More than 17 years of passion and 
precision have evolved into LS 2000— 
the most realistic golf experience 
possible on the PC. Get immersed in 
atoumamentenvironmentwith galleries 
of thousands to cheer your best shots. 
Enjoy accurate ball physics, five NEW 
world class courses, more new 
realistic sights and sounds, new Sky- 
Scape options and four NEW golfers. 

(80606) $77 




Microsoft® Flight Simulator 2000 
Professional Edition 

The latest version of Microsoft's highly 
realistic, graphically advanced flight 
simulator-the best-selling PC flight 
simulation ever produced. Microsoft 
has worked closely with leaders in the 
aviation industry: aircraft manufac¬ 
turers, training and pilot organisations, 
data suppliers and flight instructors to 
make it “As real as it gets.’’ 

(87718) $125 



Encarta Reference Suite 2000 


In-depth information and groundbreaking 
multimedia inspire you to explore, dis¬ 
cover and create. Includes Encarta 
World English Dictionary-the world's 
only global English dictionary. Encarta 
Encyclopedia Deluxe 2000 - explore 
a wealth of in-depth information. Encarta 
Interactive World Atlas 2000 - access 
virtually anything on the map + free 
subscription to Encarta Online Deluxe. 


(80047) 


$175 


NBA Inside Drive 2000 
The most intense and exciting 
basketball you’ve ever played. Here 
you’ll find all the speed, power, and 
energy of the NBA-butwith one major 
difference: You’re no longer a mere 
spectator! Enjoy tight NBA-style 
gameplay, precise control, advanced 
moves, play-by-play analysis to 
improve your game, even play with 
your favourite pro! 


(72825) 


$45 



Pandora’s Box 

Seven mythical Tricksters escape from 
Pandora’s Box to wreak havoc on the 
world. Thus begins a journey that 
includes 350 visually stunning puzzles. 
It's up to you to solve them, capture 
the Tricksters, and save the world from 
chaos... Solve never-before-seen 3D 
puzzles. Rich graphics, entertaining 
music and animations provide a unique 
and engaging puzzle experience. 


(80039) 


$39 


Home Publishing Suite 2000 

Whether you want to create your own 
web page, send an e-greeting or cre¬ 
ate a family photo album, this product 
has the tools. Edit photos with award¬ 
winning Picture It! Choose from over 
100,000 quality graphics, 10,000 
project templates, 10,000 photos, 155 
fonts and more, or add your own. Use 
transitions, sound, animations, and 
music in your multimedia publishing. 

(80608) $110 

International Soccer 2000 

A fast-paced, arcade-style soccer 
simulation that combines great 
gameplay and real soccer excitement 
into one amazing package. With 
incredibly detailed, stunning graphics 
and in-game commentary, this title will 
have you screaming “Gooooal’’ right 
through to the next millennium. Play 
with international teams. Create your 
own competitions. 

(80040) $39 
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Microsoft Press 


Check here to get up-to-date prices 


I Ready for Windows® 2000! 


I To help you get quickly up to speed on the latest technology, Microsoft Press offers several 
titles designed to train users on the new versions of Microsoft’s popularWindows® operating system. 


Microsoft® Windows® 2000 MCSETraining Kit - Microsoft^ Microsoft®Windows® 2000 
Professional Resource Kit Windows® 2000 Professional Professional Step by Step 


Running Windows® 
2000 Professional 


'iK^ndows 2000 
Professional 
Jib Resource 
^ KH 



This official Microsoft resource kit packs 
the authoritative technical information and 
tools IT professionals need to 
I successfully deploy, manage, and 
maintain the Windows 2000 Professional 
I operating system. The companion CD- 
ROM contains essential tools for 
deploying and supporting Windows 2000 
Professional. Call for pricing on 
Microsoft Windows 2000 Server 
Resource Kit. 


$134 



Teaches IT professionals howto install, 
configure, and administer the Windows 
2000 Professional desktop operating 
system—as they prepare for the 
corresponding MCP exam. Topics 
include setting up and troubleshooting 
the software; monitoring and optimising 
system resources such as files, printers, 
and applications. Call for pricing on 
MCSE Training Kit - Microsoft Windows 
2000 Server. 

$95 



Easy-to-follow lessons include clear 
objectives and real-worid business ex¬ 
amples so you can learn exactly what 
you need to know. Eight hours of inter¬ 
active instruction with numerous screen 
shots and illustrations make it easy to 
learn Windows 2000. 


(89362) I 


$50 



Rimning 

'Vl/lndow52D0o 

Profession 


Running Microsoft® Windows® 2 
Professional. This is the one stop refers 
and user guide to Miaosoft Windows 2 
Professional. Itofferthe most answers 
most users - featuring concise, to the p 
procedures to more detailed explanatii 
and extensive cross referencing. 


$ 6 < 



Microsoft Press 
Understanding Active 
Directory Services 



The lack of standards and 
interoperability among most 
directories can create 
problems for support 
professionals. Understanding 
Active Directory Services 
explains why and how 
(Windows 2000 Directory 
Services) NTDS will change 
things for the better and 
provides a technical tour of this 
new approach. __ 

$40 


(61341) , 


Microsoft Press Training Kits 

Get the most authoritative information direct from the source. Each Training Kit includes 120-day evaluatic 
software to enable you to do hands-on, live-in-the-application training-saving you money. 


MCSE Core Requirement Training Kit 
MS Certified Professional & Internet Training Kit 
MS Exchange Server V5.5 Training Kit 
MS Internet Information Server/Proxy Server Training 
MS SNA Server Training Kit 

MS SQL Server 7.0 Database Implementation Training Kit 

MS SQL Server 7.0 Database Implementation Qnline Training Kit 

MS SQL Server 7.0 Systems Administration Training Kit 

MS SQL Server 7.0 Systems Administration Online Training Kit 

MS SQL Server Data Warehouse Training Kit 

MS Systems Management Server 2.0 Training Kit 

MS TCP/IP Training 

MS Windows 98 Training Kit 

Supporting MS Windows 98 Online Training Kit 

Microsoft Windows NT 4.0 Network Administration Training 

MS Windows NT Server 4.0 Enterprise Technologies Training 

MS Windows NT 4.0 Technical Support Training 

Networking Essentials, Second Edition 

Networking Essentials, Third Edition 


(65577) 

S31 

(65578) 

$31 

(56278) 

$11 

(61343) 

$11 

(74146) 

$1C 

(76855) 

$13 

(84168) 

$13 

(77404) 

$11 

(80591) 

$13 

(84172) 

$14 

(76037) 

$11 

(57150) 

$11 

(63776) 

$11 

(84205) 

$14 

(38131) 

$9 

(61342) 

$11 

(38204) 

$11 

(38133) 

$11 

(82154) 

$11 
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w.quicken.com.au 


s Quicken.Easy. 


}uickBooks PRO 

with Payroll 


QuickBooks with Payroll 



The fastest way to manage your Business and Payroll 

QuickPayroll is simple to set up and use- electronically transfers funds - prints payslips - 
calculates variable rates of pay - conforms to ATO standard group - certificates - inte¬ 
grates seemlessly with QuickBooks to transfer payroll dafa - can be used for multiple 
companies - tracks costs & enables personalised reports. 


QuickBooks Features 


Accounts receivable/debtors tracking 

Accounts payable/creditors tracking 

Cash flow reporting 

Inventory and purchase order control 

Customizable invoices and statements 

Job costing and budgeting 

Cheque and credit card account reconcilliation 

Cheque preparation and printing 

Sales tax calculations 

Estimates for better quoting 

Time tracking/on screen timer 

Multi-user enabled (option for additional lie) 

Part number 

Price 


QuickBooks -»■ 


(84230) 

$415 


QuickBooks 
PRO + Payroll 


(84231) 

$499 


(ggsE J Business 

Specifically 
Business tiesigned for 
SOHO businesses 

Have you just started your own 
business? If so, Quicken Business 7.0 
is for you. Specifically developed for 
“SOHO” businesses (small office/home 
office) with no sales force or inventory 
requirements, this indispensable “one 
band” business management tool comes complete with 
kFlow Manager, an Australian designed functionality. Efficiently 
effectively tracking your entire business administration, WorkFlow 
ager enables you to monitor sales, control production, store vital 
umer and supplier records, determine which orders have been 
essed and log all customer enquiries and jobs. And as your 
less begins to grow and your demands increase. Quicken Business 
transfers all financial data directly and conveniently to QuickBooks 
the best solution for any expanding business. 

(68940) $134 




QuickBooks 

QuickBooks 


r(| I For Businesses with inventory and 
- double entry accounting demands. 

7°“'' business begins to expand 
and spread its wings, QuickBooks 
6.0 is your complete business 
finance solution. Designed especially 
for small and medium businesses with inventory and double entry 
accounting demands, QuickBooks 6.0 carries Quicken's GST free 
upgrade Guarantee, eliminating any additional work the GST could 
mean for you and your business, making the transition to a GST 
environment as quick and easy as possible. QuickBooks invoices, 
tracks unpaid bills, calculates charges on overdue payments, shows 
users what they owe, to whom and when and keeps track of bank 
balances, loans and other finances. 

(77584) $170 


ales: 1300 13 9999 
ax: 1300 13 6666 


Website: www.ht.com.au I 

E-mail: sales(^ht.com.au 


Order 

On-Line 
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What today’s CAD designers wai 



$75 


AutoCAD LT2000 

Full Version: (81482) $789 



AutoCADir AutoCAD LT® 
2000 is the 


■ perfect low-cost, 


2D CAD tool for today’s design environment. 
That's because there's usually an extended design 
team working on every project From the architects 
and engineers to the drafters, consultants, and 
clients—your entire team will communicate more 
easily, share data more accurately, and work 
more efficiently thanks to all of the professional- 
strength features of new AutoCAD LT 2000. 



Actrix Technical 

(79021) $495 



2D 

Diagramming 

tool 



Imports DWG 



files 



Provides a 

Actrix 


truly automated 
drawing en- 

Business 


vironment for easily creating a full range of 
dynamic drawings, from facilities plans to 
technical schematics to business diagrams. 
Establishes a new standard for intuitiveness 
and simplicity. Just select the template that suits 
your task and browse the catalogs you're 
shown. Then drag and drop the ActiveShapes™ 
objects you need into your diagramadrawing. 


Smart 

Architect LT 


This architectural drafting application vastly 
enhances the ability of AutoCAD LT 97 
and 98. It caters for all types of building 
development. The main features consist 
of walls, windows, doors and roofe, giving 
the ability to generate 2D drawings and 
3D models. Provides tools to cut sections, 
peel off elevations and automatically 
dimension the building. 


AutoCAD 2000 

student Version 


A feature-rich, streamlined, forward- 
looking release of the world’s leading CAD 
software product. More than 4(X) new and 
enhanced productivity tools. Quickly 
search, extract and re-use specific design 
data. Works simultaneously between 
drawin files. Drag and drop exchange of 
design information from file to file. 
Automatically scales drawings to fit your 


Actrix Business 

(81492) $189 


Great 

professic 

lookin 

effectiv 

diagran 


Hit the gr 
running \a 
familiar Mic 
Office-like interface and more than 1,000 pre-d' 
drag and drop Active Shapes, objects orga 
into easy access catalogs. Easily drop 
diagrams into Microsoft Word, or Powei 
documents, or publish files as HTML pag 
the Internet, complete with Hyperlinks. Ex 
your ideas clearly through compelling visual 
facilitate communications and expedite decii 



LT3D 


>$259 


LT3D isafuli 3D mod 
plug-in for AutoCAD I 
LT3D provides AutoCAD LI 
a range of tools to cater for all typ 
3D modelling as well as the pow 
modify and measure. It includes roL 
for creating 3D surfaces and solids 
tools for modifying and editing the 
addition there are some routines to i 
viewing and manipulating your 3D s 
much easier. 



3D Studio Max 
Character Stud 

student Versi 



3D Studio Max: Professiona 
modelling and animation. Quickly ci 
richly textured, high quality image: 
animations. Character Studio i 
extension for 3D Studio MAX. For l< 
scale, professional character anim 
production. Create characters that r 
with amazing realism. 


Pricing* * and spe cifications herein are subject to change without notice. 

Severai finance methods 


availabie, subject to appro 


























Fly Buys. 


Want Fly Buys with 
that? Collect Fly Buys 
points at Harris Technology. 


www.ht.com.au/cat/ashton 


Web and Print Creativit 


Kai’s Power 



Power ^^#1 Plug-in series ^ 

T I A • for Adobe J 

Tools V6.0 Photoshop 

MetaCreations KPT® 6 is an extraordinary collection of image filters 
that produce unlimited, spectacular effects for print and the Web. KPT® 

6 includes 10 plug-ins that extend and enhance the creative possibilities 
of Adobe® Photoshop® and compatible products. Some of the filters 
are as follows: KPT® Goo, KPT® Equalizer, KPT® Projector, KPT® 
materialiser, KPT® lensflare, KPT® reaction. KPT® 6 is a fantastic 
Web Creativity and professional graphics solution. 




Upgr. (89041) 


$189 


Full: (89040) 


$335 


NEWIr 



Painter 6 

Get creative with the ultimate painting tool! Offers an 
extensive array of brushes, textures, canvas choices, 
and art materials to faithfully capture the subtleties of an 
artist's style for high-quality output for print and the Web. 
New features include text along a cun/e, layering of 
vector and bitmap images together, better memory 
handling and an easier to use interface. 

Upgr. (84453) $325 Full: (83384) $730 



3D Suite ‘ 


A value-packed combination of three award-winning 
3D-creation tools: Bryce 4 - Design, render and animate 
breathtaking natural 3D worlds and abstract 3D 
sculptures. Easy to use. Canoma - Create photorealistic 
3D models from scanned or digital photographs quickly 
and without extensive 3D skills. Poser 4 - 3D-character 
animation and design tool for digital artists and animators. 


(86110) 


$1,094 


NEW!^ 


Carrara 



The complete 3D solution for modeling, shading, scene 
building, animation, rendering, and special effects. Built 
for the creative professional who is advancing into the 
world of 3D. Customised with additional plug-ins for 
unlimited creative freedom.Optimised for blazing 
performance with High Speed Rendering and support 
for Open GL. Creates high-quality 3D output for the 

web, multimedia and print. 11 ^ $729 


;ales:1300 13 9999 
ax: 1300 13 6666 


S^^ebs 
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Bryce 4 

(75941) 

$457 

Upgrade: 
(76734) 

^ $225 

Design, render and animate breath-taking 
natural 3D worlds and abstract 3D sculptures. 
It is a perfect application for both beginners and 
advanced users because it comes loaded with 
libraries of presets to use in your own work, 
easily create your own surface materials, skies 
and more. 



sfuDioi 


s. Poser 4 


Poser 4 

(79023) 

$409 

Upgrade: 

(79156) 

$225 


Provides artists, Web creators designers and 
animators with an unprecedented tool set for 
easily adding posed and animated figures to 
their work. Character customisation via ‘closets’ 
full of clothing and head to toe figure ‘sculpting’, 
advanced lighting, cameras, single-track sound 
capability etc. 



Headline 

Studio 

Setting the new 
standard in GIF 
animation 
(77613) 

$199 


Website: www.ht.com.au I do you want 

I Fly Buys 

i-mail; sales@ht.com.au I with that? 

































Volume 
Licences 
Available, 
please call 
for pricing! 


DiskeeperVS.O 



Diskeeper solves the 
issue of degraded 
performance on your 
NT Servers and 
Workstafions by 
opfimising fhe disk 
file accessing 
mechanism. File 
fragmentation first 
strikes during the process of insfailing Windows NT and continues 
to spread, worsening system performance each time files are created, 
edited, compressed or uncompressed. The resulting increase in 
disk head seek times required to retrieve these file fragments can 
bring a busy system to a standstill. With Diskeeper, software loading 
times and database search times can be significantly reduced. 
Performance is increased for Internet servers, e-mail servers, graphics 
and financial applicafions, Multimedia and video applications. 


Undelete 

Accidentally deleted files are a facf 
of compufing life. When 
accidentally deleted files are not 
in the Recycle Bin, it makes lots 
of extra work for system 
administrators. The usual 
solution is to search through 
backup tapes until they find the 
lost file. This often consumes 
hours. Most businesses run 
backup at night, so work done 
after the latest backup is often lost and needs to be recreated. I 
wasted time and lost productivity. Undelete is a complete soli 
for Windows NT Servers and Workstations giving a Net 
Administrator the ability to instantly restore deleted files. A; 
will see. Executive Software Undelete provides a complete, 
world solution to these every day problems. 



DiskeeperVS.O Server (82944) 
DiskeeperVS.O Workstation (829S3) 


$489 Undelete V1.2 Server (pic) (80392) 
$99 Undelete V1.2 Workstation (80390) 


$4 

$1 


macromedia 


ww.ht.com.au/cat/Macrome 


Add Life to the Web with Macromedia 




F^Buys. 
Collect 
I Fly Buys 

points on 
your 

computer 
I hardware & 
software 
when you 
purchase 
I from Harris 
Technology. 



Flash 4 ( 79110 ) $527 

The solution for producing high-impact,vector 
based websites, Easiiy design and reiiably deiiver 
high-impact, iow-bandwidth Web sites to aii 
browsers. Flash is the only solution that lets you 
produce sites with vector and bitmap graphics, 
motion, MP3 audio, form input, and interactivity. 


Director 7 (72410) $1r725 

Shockwave Internet Studio. The standard for 
aeating and delivering powerful multimedia for the 
Internet, CD-ROMs, and DVD-ROMs. 
Unleashes your creativity with the only tools 
powerful enough to combine graphics, sound, 
animation, text, and video into compelling content. 




Fireworks 3 (ssoso) $369 

I Brings efficiency to Web graphics production. 
Quickly create buttons, animations, and page 
comps. Everything remains editable. Integrate 
Fireworks code seamlessly into Dreamweaver 
and other leading HTML editors. Lets you script 
the entire application to automate workflow. 


Web Design Studio 

(70659) $972 

Includes Flash 4.0, Dreamweaver 3.0 and Firewo 
3.0. A complete solution for Web Design. Alio 
graphic/Web designers to work seamlessly throi 
the design and production process. 


Dreamweaver 3 ( 88049 ) $539 

The solution for professional web sit design and 
production. Dreamweaver gets even better!!! Build 
cross-browser Web sites and maintain total control 
over HTML. A streamlined workflow, customisable 
working environment, and extensibility save hours of 
your production time. 




DrumBeat 2000 E-Commerce 
Edition (84oi5) $869 

Drumbeat 2000 is the fastest way to create se 


fully customisable online stores Complete w 
shopping cart and aedit card transactions that supp 
thousands of products and are simple to maintaii 


HARRIS 

TECHNOLOGY™ 


Pricing** and spe cifications herein a re subject to change without notice. 

I Severai finance methods 
i avaiiabie, subject to approi 


























Adobe 


Adobe: so good we use it ourselves! 


spiration becomes reality 


Acrobat® 4.0 

The essential tool for 
liversal document exchange 



of colleagues not being able to open your 
rents? Frustrated by software and platform 
ipatibilities that destroy your documents’ 
ind feel? Adobe® Acrobat® is the most 
le, efficient and effective way to share 
ration electronically. It lets you convert any 
nent into an Adobe Portable Document 
at (PDF) file, with its original appearance 
rved, then distribute it for viewing and 
ig on any system. 

34) 


$390 


Design Collection 

Unleash your creativity with 
powerful, integrated Adobe 
design tools 

I Adobe 

Desip Coflection 

i 

le Design Collection contains the following 
lading-edge design & publishing applications 
3 fully integrated suite; • Adobe InDesign'" 
\dobePhotoshop®5.5 ‘Adobe Illustrator® 
Adobe Acrobat® 4.0. Together, these 
ams give you everything you need to create 
iroduce professional images, illustrations, 
ayouts, and to publish documents across 



11) 


$ 2,249 




Photoshop® 5.5 

World standard image¬ 
editing solution for print and Web 

Adobe 
Photoshop5.5 



Complete integrated image-editing solution for 
print and the Web. New in this version: now 
includes Adobe ImageReady 2.0, for seamless 
workflow for Web graphics. New LiveView 
panels with choice of 2-up or 4-up views, glossy 
GIF feature for 10-50% smaller file sizes, easy 
animation controls, powerful JavaScript rollover 
effects. Update HTML command, create sliced 
images etc. PDF 1.3 support. 

(79415) $ 1,069 


Web Collection 

Adobe 

The cutting edge collection for 
designing and managing premier 
Websites 



The Adobe Web Collection is a comprehensive 
software suite that gives you the powerto design 
extraordinary still and interactive Web graphics, 
and build dynamic Web sites. It includes three 
award-winning Adobe applications: 

• Adobe GoLive™ 4.0 • Adobe Photoshop® 5.5 • 
Adobe Illustrator® 8.0 • Plus, for a limited time: 
Adobe ImageStyler” 


(81012) 


$ 1 , 74 $ 




InDesign® 

The future of 
professional publishing 

Adobe 

InDesign 



Adobe InDesign software is a new state-of- 
the-art page layout program that delivers 
unprecedented creative freedom, productivity, 
and precision while integrating seamlessly with 
Adobe’s other leading design programs. Adobe 
InDesign removes the creative barriers 
presented by previously available publishing 
software, providing a powerful new set of tools 
that can shorten the distance between inspiration 

C<| 9^0 

(76475) 9 I ^9 A7 


Publishing Coliection 

The professional way to create 
visually compelling print and online 
communications 



The Adobe Publishing Collection brings 
together four award-winning tools for creative 
business professionals: • Adobe PageMaker* 
6.5 Plus, • Adobe Photoshop® 5.5, • Adobe 
Illustrator® 8.0, • Adobe Acrobat® 4.0. Together, 
these powerful, tightly integrated applications will 
help you aeate, assemble and deliver graphically 
rich, professional-looking communications for print 
and the Web. 

(81016) 


ales: 1300 13 9999 
ax: 1300 13 6666 


Website: www.ht.com.au 
E-mail: sales@ht.com.au 




















CCOREL' 




Hot New Releases from Corel 


Linux Power- 

Built for the Desktop 

Experience Linux® power designed specifically for the des 
with Corel® LINUX® OS, the Debian-based operating system 
combines renowned Linux performance and stability 
intelligent simplicity. Featuring an incredible four-step grapl 
installer that automatically detects most PCI hardware, C 
LINUX OS is easy to install and easy to configure. Enjoy a d 
and-drop environment and easy-to-use graphical Control Ce 
with the enhanced KDE-based Corel Desktop. Access l( 
and network drives and the Internet with an innovative brow 
style file manager, and easily obtain system updates over 
Web. With outstanding file compatibility and network integrat 
Corel LINUX OS is an exciting development in operating sys' 
evolution. 


COREL® 

LINUXos 


$80 


Do you want 
Fly Buys 

with that? 
Call Harris 
Technology 
for details. 



I CorelDMe 


Corel Draw 


CorelDRAW® 9 Office Edition 


Visual Communication for business 



Full Version 
(89253) 


$395 


Upgrade 

(89254) 


$249 


Corel PhotoPAINT 9 
Digital Camera Edition 


Full Versio 
(89255) 

$ 14 ! 


I irnHvuNTg 

^ Digital Camera Edition 




^4 


Give your professional ideas maximum visual impact 
with CorelDRAW® 9 Office Edition. An essential 
complement to your business software, this dynamic 
graphics suite combines extraordinary ease of use with 
award-winning illustration and image-editing tools. 
Create professional-looking presentations, reports, 
Web pages, flowcharts and organizational charts 
quickly and easily. 


Give your digital photos a professional touc 
Corel PHOTO-PAINT® 9 Digital Camera Edi 
a comprehensive photo-editing and pa 
package for fast, easy image enhancemen 
over 70 special photo effects and hundn 
customizable templates, it’s simple to tun 
favorite pictures into stunning projects—for p 
mail or the Web. 




















ICSE Certification Kits 


Start the new millennium with a career boost - Get Certified f 

qualified working at your own pace NOW! This popular, low cost method of learning contains 12 CDs with each 
containing about 6 hours of interactive, multimedia training. Unlike class, you can do your study, anytime you get a 
nee and unlike a book - this shows and tells you what you need to know... 

Included in the set of 12 NT4 MCSE Core Tutorials are: 

i^Exam* 70-067 Implementing and Supporting Microsoft NT Server 4. 

MCSE NT Server (3 CDs - Volume 1,2,3) 

vlExam* 70-073 Implementing and Supporting Microsoft NT Workstation! 

MCSE NT 4 Workstation (3 CDs - Volume 1,2,3) 
vlExam* 70-068 Implementing and Supporting NT 4 Server Enterprise 
MCSE NT 4 Enterprise Volume 1 (4 CDs - Volume 1,2,3,4) v 
«iExam* 70-058 Windows NT Networking Essentials 
, ^ MCSE NT 4 Networking Essentials (2 CD’s-Volume 1,2) 

S585 Special 

^ (89484) * Microsoft Examination number. Examination not included. 



'4 MCSE Core 

Tutorials are also sold separately 

rt# 

Exam# 

Descriotion 

Price 

150 

70-067 

MCSE NT4 Server 4 Vol.l 

$122 

151 

70-067 

MCSE NT4 Server 4 Vol.2 

$122 

152 

70-067 

MCSE NT4 Server 4 Vol.3 

$122 

141 

70-073 

MCSE NT4 Wkstation Vol.l 

$121 

142 

70-073 

MCSE NT4 Wkstation Vol.2 

$121 

143 

70-073 

MCSE NT4 Wkstation Vol.3 

$121 

153 

70-068 

MCSE NT4 Enterprise Vol 1 

$122 

154 

70-068 

MCSE NT4 Enterprise Vol 2 

$122 

155 

70-068 

MCSE NT4 Enterprise Vol 3 

$122 

156 

70-068 

MCSE NT4 Enterprise Vol 4 

$122 

182 

70-058 

MCSE Nwrking Esstls Vol.l 

$121 

183 

70-058 

MCSE Nwrking Esstls Vol.2 

$121 


Other MCSE Electives available include: 


1# 

Exam# 

Description 

Price 

157 

70-059 

MC NT4: TCP/IP - Vol.l 

$122 

158 

70-059 

MC NT4: TCP/IP - Vol.2 

$122 

159 

70-059 

MC NT4: TCP/IP - Vol.3 

$122 

160 

70-059 

MC NT4: TCP/IP - Vol.4 

$122 

161 

70-059 

MC NT4: TCP/IP - Vol.5 

$122 

162 

70-081 

MC NT4 MS Exg Server 5.5 - Vol.l 

$122 

163 

70-081 

MC NT4 MS Exg Server 5.5 - Vol.2 

$122 

164 

70-081 

MCNT4 MS Exg Server 5.5-Vol.3 

$122 

165 

70-081 

MC NT4 MS Exg Server 5.5 - Vol.4 

$122 

166 

70-087 

MC NT4 IIS - Vol.l 

$122 

467 

70-087 

MC NT4 IIS - Vol.2 

$122 

468 

70-087 

MC NT4 IIS - Vol.3 

$122 

469 

70-087 

MC NT4 IIS - Vol.4 

$122 

470 

70-087 

MCNT4IIS-VOI.5 

$122 


Teach Yourself PC Maintenance ’ 

Learn how to do-it yourself and save! 

Topics include upgrading PCs, checking 
PC’s performance, adding RAM, updating 
processors, learn how to configure & 
install sound cards and modems and 
more. 

Teach Yourself PC Maintenance - 4 CD Pack 

(89481) $69 

Teach Yourself PC Maintenance - 4 Video Pack| 

(89447) $59 



Fly Buys. 


Collect 
Fly Buys Points on 
Computer Hardware & Software 
when you purchase from 
Harris Technology 


ax: 1300 13 6666 | E-mail: sales@ht.com.au | locatioi 


ales: 1300 13 9999 ' Website: www.ht.com.au 
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Sts BROADWAY NSW 
Ph: (02) 9219 7319 or (02) 9219 7320 


Corner Burwood Hie 
BURWOOD ViC 
Ph: (03) 9210 0732 
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Ordering/More Information on all products 


To order, or for more information, on any computer products in this catalogue, fill in this form 
and fax to Harris Technology, FAX 1300 13 6666, or mail to: P.O. Box 647, North Ryde, NSW 

O to order: O more information on: (Please tick) 


HARRI 


(See page 2 tor costs) Freight 


Payment by: OCheque O MasterCard O Bankcard O Visa OAmex 
Card number: f 


□Dinners 

Expiry date:_ 


Phone Retail Showroom (02) 8879 £ 

Phone Customer Service/Pickups (02) 8879 5 
Facsimile (02) 8879 5 

See toll free numbers below for ANY locat 


5 Locations 


Ground floor, Bayer Building, 2 
Alfred Street North, North Sydn 
NSW 2060. 


Main Reception 1300 13 5555 Facsimile 1300 13 666 
Sales 130013 9999 Email info(ght.com.a 

Customer Service 1300 13 8888 


HARRIS 
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(Sydney) and Burwood (Melbourne) 




45 Epping Road, North Ryde, N! 
2113. On the corner of Epping Ro 
and Wicks Road, close to Microsof 

Phone Reception (02) 8879 5 

Phone Telephone Sales (02) 8879 5 

Phone Retail Showroom (02) 8879 5 

Facsimile (02) 88 


Go to www.ht.com.au. You can ; 
over 30,000 computer rela 
products, pricing, availability - 
online, anytime-anywhere. 
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Nhere do I find it in 
/Windows 2000? 

.earn where to find that essential NT administrative tool 


D ne of the main rules that software developers seem to 
follow is. Whenever possible, change the interface 
between versions. Windows 2000 (Win2K) developers 
ave abided by that rule. Just when everybody knew where 
3 find essential Windows NT 4.0 administrative tools, 
dicrosoft has decided to move everything around 
1 Win2K. In this Top 10, I list administrative tasks 
hat have new homes in Win2K and tell you where to 
ind them. 

0. Where is Network Neighborhood? I didn’t think 
Network Neighborhood could possibly have a clunkier 
lame, but Microsoft proves me wrong in Win2K. Network 
Neighborhood is now My Network Places. Finding My 
Network Places isn’t a challenge, but getting used to its new 
lame certainly is. 

Where are the datasources? In Win2K, the datasources 
hat you need to connect your system to databases such as 
dicrosoft SQL Server have moved. The ODBC 
tdministrator, formerly in the ODBC Driver Manager 
pplet in Control Panel, is now in Control Panel, 
tdministrative Tools, Data Sources. 

I. Where are the event logs? The System, Application, and 
iecurity event logs no longer reside in Programs, 
idministrative Tools, Event Viewer. In Win2K, you find 
hem in Control Panel, Administrative Tools, Event Viewer. 

Where do I configure SCSI controllers? In NT, you con- 
igure SCSI controllers in the SCSI Adapters applet in 
Zontrol Panel. In Win2K, you find the feature in Control 
*anel. System, Hardware, Device Manager, SCSI 
Controllers. Win2K supports Plug and Play (PnP), so you 
night not need to use this configuration interface as much 
s you do in NT. 

i. Where are the hard disk configuration tools? The hard 
iisk configuration tools that reside in NT’s SCSI Adapters 
pplet in Control Panel are in Win2K’s Control Panel, 
lystem. Hardware, Device Manager, Disk Drives. 


5. Where do I configure network protocols? A significant 
change among Win2K’s configuration interfaces involves 
configuring the netwotk. You no longer use the Network 
applet in Control Panel to configure your adaptors and 
protocols. Instead, you find Win2K’s protocol configura¬ 
tions deep inside Control Panel, Network and Dial-up 
Connections, Local Area Connections, Properties. 

4. Where are the services? Most of NT’s underlying system 
configuration and control options have moved a step (or 
two or three steps) away from their previous location. 
Services are no exception. In NT, you access services via 
Control Panel. In Win2K, you reach services through 
Control Panel, Administrative Tools, Computer 
Management, System Tools, Services. 

3. Where do I monitor server activity? Server Manager - 
which lets you monitor server connections and users - 
resides in NT’s Control Panel Server applet. In Win2K, you 
access Server Manager through Control Panel, 
Administrative Tools, Computer Management, System 
Tools, Shared Folders. 

2. Where can I work with disk partitions? The NT Disk 
Administrator resides under Programs, Administrative 
Tools, Disk Administrator. In Win2K, you create and 
change disk partitions in Control Panel, Administrative 
Tools, Computer Management, Storage, Disk Management. 

1. Where do I create users and groups? The first thing that 
you’ll probably need to find after you fire up Win2K is User 
Manager, which in NT makes its home in Programs, 
Administrative Tools, User Manager. In Win2K, you 
find User Manager in the Users and Passwords applet in 
Control Panel. □ 
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Support 



Windows 2000 Server 
Recovery Tools 

First aid for a wounded installation 


by: Christa 
Anderson 


Screen 1: ► 
Viewing a 
sample 
ntbtlog.txt 
boot log file 


I f you work with Windows 2000 Server (Win2K 
Server), you’ll probably run into problems sooner or 
later - I have. Luckily, Win2K Server has a suite of 
recovery tools that includes the Advanced Options menu. 
Emergency Repair Disk (ERD), and Recovery Console. 
Armed with these tools, you can recover from most OS 
scrapes. 

The Advanced Options menu is a secondary Windows 
2000 (Win2K) boot menu that includes stripped-down 
versions of Win2K (i.e.. Safe Mode), a Last Known Good 
Configuration option that lets you return Win2K to its 
state at the last successful logon, a directory services repair 
mode that you can use to re-establish the Active Directory 
(AD) structure (i.e., restore AD servers and replicate 
changes to other AD servers), and a logging mechanism for 
recording the boot process. Most items in the Advanced 
Options menu help you recover from simple problems (for 
example choosing an unsupported video setting) by letting 
you either back out of the problem with the Last Known 
Good Configuration option or fix the problem with a 
Control Panel setting. These options can also help trou¬ 
bleshoot your server if the server isn’t fully functional and 
you need to work in Safe Mode. 

In contrast, the ERD and Recovery Console are good for 
a little R and R - repair and recovery. You’ll need these 
tools when the server is so badly damaged or misconfigured 
that you must revert to a saved configuration or do some 
low-level repair work to get things running. 


Using the Advanced Options Menu 

When you boot a Win2K server, the server recognises the 
system hardware and presents you with the Boot menu. 
Press F8 from the Boot menu to open the Advanced 
Options menu, which includes the Safe Mode options (Safe 
Mode, Safe Mode with Networking, Safe Mode with 
Command Prompt), Enable Boot Logging, Enable VGA 
Mode, and Last Known Good Configuration. 

Safe Mode. All Safe Mode options are versions of 
Win2K that run only essential services to get the server 
running. Minor but important differences exist between 
the Safe Mode versions. Safe Mode uses the Windows 
Explorer interface but doesn’t include networking support. 
Safe Mode with Networking uses the Windows Explorer 


interface but loads enough network support to let you us 
network resources. Safe Mode with Command Prompt is 
network-disabled version of Win2K that replaces th 
explorer.exe shell that Win2K ordinarily uses with cmd.exe 
In Safe Mode with Command Prompt, you can do any 
thing on the local computer that you can do in the usua 
shell. You can even run GUI applications, if you don’t min( 
a maximum resolution of 800x600 (640x480 by default 
but you can edit the Control Panel Display applet) and 1( 
colours. However, you must begin applications from th 
command prompt or the Task Manager, which you cat 
access by pressing Ctrl+Alt+Del. Safe Mode witl 
Command Prompt lets you fix your system when you expe 
rience problems with Windows Explorer. 



Enable Boot Logging. The Enable Boot Logging optioi 
starts Win2K, creates the ntbtlog.txt file (which Screen 
shows), and stores the file at the top of your system roo 
directory. If you run into boot-sequence problems, you cai 
review ntbtlog.txt to see which drivers loaded. Some driver 
don’t usually load; these drivers are available, but if the sys 
tern doesn’t require them, Win2K won’t load them to con 
serve memory. However, if your network isn’t working, yoi 
can scan ntbtlog.txt to determine whether the ndis.sys dri 
ver loaded. To take advantage of Enable Boot Logging, yoi 
need to know which drivers the system loads under ordi 
nary operation. Run Enable Boot Logging when you 
server is running and save the output with a filename tha 
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shows the day on which you logged the boot and the 
server’s basic configuration. If you later have boot prob¬ 
lems, you can compare this healthy-boot record with the 
problem-boot record to pinpoint what’s wrong. 

Enable VGA Mode. If you’re familiar with NT Server, 
you know that its OS boot menu has two entries for each 
instance of NT installed on the computer: One entry con¬ 
tains your selected graphics settings, and the other entry 
contains the VGA mode settings. These settings exist for 
good reason. NT 3.1 doesn’t have a VGA mode; conse¬ 
quently, if you set up the wrong video driver in NT 3.1 and 
log on, you have to execute a complicated sequence of key¬ 
strokes to navigate to the Control Panel Display applet to 
fix your mistake. The VGA option doesn’t exist on Win2K’s 
Boot menu. To access the VGA option in Win2K, press F8 
at the Boot menu and choose Enable VGA Mode from the 
resulting menu. Use this option to correct the problem if 
you install a bad video driver. You can access and use 
Enable VGA Mode at any time. 

Last Known Good Configuration. Every time you boot 
your computer and log on successfully, Win2K stores the 
configuration information for the local machine in the 
Registry under HKEY_LOCAL_MACHINE\SYSTEM. 

Win2K stores a backup copy of this information and 
assigns a number to the copy. 'Win2K uses this backup if 
the default set of configuration information (which is the 
current set) becomes corrupt and unusable. In contrast to 
NT, which stores each boot’s current set and clone, Win2K 
maintains one current control set, which is a pointer to a 
numbered copy. Win2K also maintains a numbered set as a 
Last Known Good configuration for use if the default con¬ 
figuration set becomes unusable. 

To view the configuration information sets, start the 
Registry Editor (i.e., regedt32) and locate the HKEY_ 
LOCAL _MACHINE\SYSTEM\Select entry. As Screen 2 
shows, this entry includes four values: Current, Default, 


failed, and LastKnownGood. If you restart the machine 
and boot as usual (i.e., without using the Advanced 
Options menu), Win2K will use the Default control set. 
The failed value is the configuration set that is the Default 
set when you start the machine from the Last Known Good 
Configuration menu. By choosing the Last Known Good 
configuration option, you tell Win2K not to start with the 
Default configuration set; therefore, 'Win2K marks the 
Default set as failed, even if nothing is wrong with it. 


|HKEY_L0CAU.MACHINE 
■SJ HARDWARE 
■aSAM 
•QSECuRrrr 
■a SOFTWARE 
■a SYSTEM 


-a ConlrolSet003 


:REG.DWORD:0) 

Default :REG.DWORD:0) 

Failed ;REG.DWORD:0 
LasfKnownGood: REG.DWORD: 0> 


You don’t need to tweak the Registry to use the Last 
Known Good Configuration option. Restart the computer 
and take the following steps: 

1. When the system displays the Boot menu, press F8 to 
open the Advanced Options menu. 

2. Select Last Known Good from the Boot menu and press 
Enter. The Boot menu will reappear with Last Known 
Good Configuration printed in red letters at the bottom 
of the screen. The red lettering reminds you that if you 
load this option, you’re choosing to reverse all nonsecu¬ 
rity-related Registry changes made during the last ses¬ 
sion. Press E3 to return to the main boot menu. (You can 
also reach the Last Known Good Configuration menu 
by pressing the spacebar when the system prompts you 
during the system boot.) 

3. When you select Last Known Good, Win2K displays the 


◄ Screen 2: 
Viewing Win2K 
system 
configuration 
information 
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Last Known Good/Hardware Profiles menu, which lists 
all previously created hardware profiles. If you haven’t 
created any new hardware profiles, the system lists your 
current configuration as Profile 1. Choose the profile 
you want, then press Enter to boot the computer. 

Win2K will start with the last session’s settings. After you 
log on, you’ll see a message that tells you Win2K couldn’t 
start with the current configuration and is starting with a 
previously saved configuration. 

The Last Known Good Configuration option can’t 
always help you. The option won’t work if any of the fol¬ 
lowing conditions apply: 

You’ve never successfully logged on (i.e., you’re installing 
Win2K). 

You edited the server’s configuration, rebooted and 
logged on successfully, and now want to restore your system 
to the way it was before the change. 

The change you want to reverse is not related to control 
set information. For example, you can’t remove changes 
to user profiles or system policies with the Last Known 
Good Configuration menu. The Last Known Good 
Configuration option doesn’t affect passwords, so you 
can’t use this option to recover an administrator’s forgotten 
password. 

The system boots, someone logs on, and the system 
The system won’t boot, and you can’t get to the Boot 

Time for a Little R and R? 

The Last Known Good Configuration menu and the Safe 
Mode boot options aren’t always enough to bring a wounded 
installation to its feet. However, you have options other than 
reinstalling Win2K: the ERD and the Recovery Console. 
Both tools work on volumes formatted with either FAT or 
NTFS, so you can format a system partition with NTFS and 
still have access to troubleshooting tools. 

Using the ERD is a simple procedure if your computer is 
having problems that you want to fix but can’t identify. To 
use the ERD, begin installing Win2K, and when the OS asks 
whether you’re performing a full installation or a repair, 
select repair. Then, insert the ERD and let Setup replace the 
troublesome files with the files on the ERD. If you haven’t 
replaced any drivers or DLLs in your system folders, you can 
safely choose to restore all system files from rhe ERD. 

Using the Recovery Console is more complicated than 
using the ERD. The Recovery Console is a command-line 
utility that lets you perform a variety of tasks, such as copying 
system files from a 3.5-inch disk or CD-ROM to a hard disk, 
starting and stopping services, reading and writing data in the 
system directory on the local hard disk, formatting disks, and 
repartitioning disks. Use the Recovery Console when you 
know what’s wrong with your computer and how you want to 
fix it. In short, if your Win2K installation is dead and you’re 
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not sure why, use the ERD to see whether restoring the orij 
inal installation files will solve the problem. But if you kno 
that the problem is, for example, a bad or missing .sys file < 
a runaway service, use the Recovery Console to target th 
solution without changing non-related files. 

Using the Repair and Recovery Tools 

You can open the Recovery Console from Win2K. Go t 
Start, Run and type 

<d>:\i386\winnt32 /cmdcons 

where d is the drive letter of your installation CD-ROM. Th 
first time you perform this operation, you’ll see the Window 
2000 Setup dialog box. Win2K Setup copies files from th( 
installation CD-ROM, then prompts you to restart the com 
puter. After you reboot, the Recovery Console will appear a: 
Microsoft Windows 2000 Command Console in the Startup 
menu. To start the Recovery Console, select this option 
before the 30-second timeout ends. 

If you didn’t set up the Recovery Console when you 
installed Win2K and your system becomes unbootable, you 
need to run Setup from the installation CD-ROM to get to 
the Recovery Console. After you do so. Setup will copy all 
the Setup files, then ask whether you want to install Win2K, 
repair it, or exit Setup. Select R to open the Windows 2000 
Repair Options menu, which lets you repair an installation 
either with the Recovery Console or with the ERD. When 
you choose to run the Recovery Console, the tool scans the 
disk to find Win2K and NT installations. Select the OS you 
want to repair, type in the number of rhe repair option you 
want, and supply the password for the Administrator 
account. 

If the word console leads you to expect a GUI, you’ll be 
surprised to see that the Recovery Console is a simple com¬ 
mand-line interface. Although this interface looks like an 
ordinary command prompt, the Recovery Console is differ¬ 
ent ftom the command prompt that you open from the 
Accessories folder. The Recovery Console supports only a 
few local commands, and these commands are specific to the 
Recovery Console interface and perform limited functions. 
For example, the wildcard options in the Copy command 
don’t work in the Recovery Console. You can copy files only 
from removable media to the system partition (but you can’t 
use the Recovery Console to back up files to other media), 
and although you can move to other logical drives on the 
hard disk, you can’t read files on any partition other than the 
system panition or perform a DIR function on a partition (if 
you try, you’ll invite an Access Denied error). The Recovery 
Console is not a fully equipped command-line version of 
Wm2K. 

If the Recovery Console doesn’t let you back up files, read 
the contents of a directory that isn’t in the system root, use 
wildcards, or edit security information, what can you do 
with the Recovery Console? You can use this tool to fix your 
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broken system partition to make it usable again. You use the 
Recovery Consoles set of DOS-like commands to manipu¬ 
late the files and structure of the system partition. On the 
command line, type 

help 

to access a complete set of commands. The consoles basic 
functionality includes enabling and disabling services; 
replacing damaged system files; fixing boot sectors and boot 
records; and deleting, creating, and formatting partitions. 
The Recovery Console doesn’t include a command-line ver¬ 
sion of regedit, as Windows 9x does. 

The onscreen Help for some of these commands is 
sketchy, but I think this problem is beta-related. The com¬ 
mands work fine and give you a simple way to complete sin¬ 
gle-step fixes to Win2K, including stopping services or 
restoring key system files such as NT Loader (NTLDR). 
When you finish with the Recovery Console, type 

exit 

to reboot the system. 

You can edit some security settings to make the Recovery 
Console more flexible. Open the Local Security Policy Tool 
in the Administrative Tools folder and migrate to Local 
Policies/Security Options. That folder contains two Recovery 
Console properties: Recovery Console: Allow automatic 
administrative logon and Recovery Console: Allow floppy copy 
and access to all drives and folders. Enable the first property to 
log on to the Recovery Console without requiring an 
Administrator password. Enable the second property if you 
want to be able to copy files from the system media. 

To create the ERD, you use the Emergency Repair Disk 
wizard in the Backup program. Win2K doesn’t include the 
Rdisk utility. 

When you run the ERD creator in the Backup program, 
Win2K copies basic operating support files to the disk and 
backs up the contents of \%systemroot% \system32\config 
to the repair directory. As in NT 4.0, the ERD isn’t a 
bootable disk - you need the Setup boot disks or the instal¬ 
lation CD-ROM to get to the Repair menu. When you cre¬ 
ate the ERD, you have the option to update the Repair data 
in your Win2K installation. The system stores the original 
Registry settings in \%systemroot%\system32 \repair but 
stores the updated settings in a \regback subfolder. Therefore, 
you can either restore your saved configuration or return to 
the original Registry settings. 

You choose between two repair options when you use the 
ERD. Selecting Manual Repair lets you choose among the 
repair utility’s repair options. When you select Fast Repair, 
the repair utility will perform all the repair tasks that Manual 
Repair offers. By default, the repair utility inspects the 
startup environment, verifies that the Win2K system files are 
present, and inspects the boot sector. Choose the repair 
option you want, and press Enter. 

To use the ERD to repair a troublesome installation, 
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insert the ERD and press Enter. Setup will search for : 
Win2K installation and ask you whether the installation i 
finds is the one you want to repair. If the selection is correct 
press Enter. 

Setup will read from setup.log (the record of all files orig¬ 
inally installed) on the ERD and perform the repair opera 
tion you selected when you created the ERD. If the program 
detects files in your existing installation that don’t match th< 
files in setup.log. Setup will tell you. You can choose to skip 
the file, repair the file (i.e., replace it with the Win2K Server 
installation file), or repair all files that don’t match their orig¬ 
inals. A “skip all files” function doesn’t exist, so you must tell 
Setup what to do on a file-by-file basis. Setup inspects the 
entire Win2K directory, so this process takes time. 

Unfortunately, you can’t identify the file that caused the 
problem. The ERD process identifies only files that differ 
from the files that Setup installs or that differ from your 
saved Registry backups in \regback. 

When Setup finishes, your computer will prompt you to 
reboot and run Win2K. Your security information (for 
example policies, accounts, passwords) will be unchanged 
because the Registry doesn’t store that information. 

My Favourite Tool 

My favourite Win2K Server recovery tool is the Recovery 
Console. First, this tool gives you an NTFS-compatible com¬ 
mand-line interface to the Win2K system files that doesn’t 
depend on a successfiil boot. You can put system files on an 
NTFS partition and benefit from the more efficient use of 
space and security that NTFS offers. Second, the Recovery 
Console lets you perform tasks that aren’t possible with NT 
4.0, such as stopping disabling services before they have a 
chance to start (ask me about the runaway network driver 
diagnostic that wouldn’t die). However, the Recovery 
Console isn’t complete. I wish the tool had a command-line 
version of the Registry Editor so that I could import and 
export .reg files from the command line and fix Registry- 
related problems without starting Win2K. 

The Win2K ERD is potentially dangerous. If users don’t 
understand the difference between the Win2K ERD, which 
doesn’t store Registry backups on the diskette, and the NT 
4.0 version, they’ll learn the hard way if they assume that 
they’re backing up the Registry by creating an ERD. 
However, some changes to the Win2K ERD in RC2 are an 
improvement over earlier versions, which makes me wonder 
whether the Win2K ERD was much of a tool in the first 
place. Currendy, the tool works much as the NT 4.0 ERD 
does, except it doesn’t store Registry files. 

If you use the recovery tools in Win2K as Microsoft 
designed them for you to use, you’ll be well equipped. The 
Advanced Options menu is handy for fixing minor prob¬ 
lems, and the Recovery Console is excellent for replacing files 
or manipulating service settings to solve problems. Back up 
your Registry regularly and maintain an ERD, and you can 
handle most Win2K configuration problems. □ 
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What's new in Win2K's RAS? 

Notable and tantalising improvements that you can 
look forward to in the new OS 


W indows 2000 (Win2K) has the most changes and 
improvements of any Windows NT release to date. 
However, not every aspect of the OS includes signif¬ 
icant changes and additions. Although Microsoft improved 
Wm2K’s RAS and DUN components, the changes don’t rep¬ 
resent major overhauls of NT 4.0’s RAS and DUN compo¬ 
nents. Win2K’s RAS changes are primarily a reflection of 
other changes in the new OS. The following list introduces 
you to a few of the notable and tantalising improvements that 
you can look forward to in Win2K’s RAS. 

Integration. Win2K’s RAS is better integrated with the 
networking sub system, which makes RAS more transparent 
to the user. Unlike NT 4.0’s approach, in which you manage 
RAS almost entirely through its array of configuration dialog 
boxes, tools, and options, Win2K remote networking lever¬ 
ages many of the configuration utilities and dialog boxes that 
you use for regular network connections (for example 
Ethernet LAN connections). In addition, Win2K’s RAS 
administration utility is a standard Microsoft Management 
Console (MMC) snap-in rather than a separate management 
utility with a unique interface. This seamlessness makes 
managing connections easier for administrators and simpli¬ 
fies operating connections for users. 

Creation and management of remote connections. On 
the user side, one of Win2K’s most important management 
features is the Network Connection Wizard. Unlike its prim¬ 
itive Add New Phonebook Entry Wizard predecessor, 
Win2K’s wizard provides a comprehensive set of configura¬ 
tion dialog boxes that help even the most basic users success¬ 
fully configure RAS connections. The Network Connection 
Wizard provides customised configuration questions for dif¬ 
ferent network connection types, including VPN, Internet, 
corporate networks, computer-to-computer (for example via 
infra-red or serial cable), and incoming (i.e., RAS server) 
connections. In addition, Wm2K’s DUN features simplify 
the process of establishing complicated, multistage VPN 
connections via one RAS connection entry. 

Connection sharing. The connection-sharing feature in 
Win2K Professional (Win2K Pro) simplifies establishing and 
sharing a remote connection with other users. For example, 
a user can establish one ISDN adaptor or modem-based 
Internet connection, then let other users share that connec¬ 
tion and gain access to the Internet through the first system. 


Small or home-based networks that can’t afford high-speed 
Internet connections or multiple simu taneous dial-up 
accounts will benefit most from Win2K Pro’s connection¬ 
sharing feature. Although sharing a remote connection theo¬ 
retically works with any remote network, this feature is most 
useful when you use it for Internet connections. 

VPN support. In addition to NT 4.0’s PPTP VPN sup¬ 
port, Win2K supports new VPN and security technologies. 
Most notably, Microsoft has added support for the Layer 2 
Tunneling Protocol (L2TP), which is an open, multivendoi 
Layer 2 encryption solution, and IP Security (IPSec), which 
is an open encryption standard that uses a Layer 3-based 
encryption technology and requires Win2K or other OSs 
using IPSec-capable IP stacks. 

RRAS. In Win2K, Microsoft has combined RAS and 
RRAS into one entity. In addition, if beta 3 is any indication, 
RRAS administrators will notice marked improvements in 
Win2K’s RRAS stability, particularly in relation to server-to- 
server VPN connections over the Internet. 

Telephony settings and custom dialling features. Users 
welcomed NT 4.0’s telephony features because they permit 
users to define locations that have different dialling proper¬ 
ties. Microsoft has improved these features in Win2K. 

For example, you can define special dialling strings and 
configurations on a per-connection basis, instead of on a 
global basis only - as is the case in NT 4.0. Win2K’s RAS 
also benefits from the changes and improvements in WINS, 
which receives much-needed stability and robustness in 
Win2K, and DHCP, which sports better fault-tolerance and 
enhanced configuration features in Win2K. 

Whether the lack of radical changes in Win2K’s RAS is 
good news or bad news depends on your point of view. In 
Win2K’s RAS, Microsoft keeps the good features from the 
previous version, adds support for Win2K’s new features and 
protocols, provides better management features for RAS 
administrators, and simplifies and streamlines the user inter¬ 
face (UI) to make it consistent with the rest of the OS. □ 
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The Microsoft Official 
Curnculum 

8 new courses to smooth the transition to Win2K 


W indows 2000 (Win2K) is shaping up to be one of 
Microsoft’s most significant releases. We’ve heard - 
and many of us have seen firsthand - that Win2K 
presents some major deparmres from Windows NT 4.0. 
Microsoft understands that successfully rolling out Win2K 
in the corporate environment depends on the availability of 
systems administrators with skill sets that support the new 
OS. Thus, the company has announced its $40 million ini¬ 
tiative to offer Win2K training on a wide scale. But consid¬ 
ering the number of new features and capabilities, how much 
training will a systems administrator need to become profi¬ 
cient at rolling out and supporting Win2K? The answer 
depends on several fiictors, the most crucial of which is level 
of NT 4.0 experience. In this article, I introduce the 
Microsoft Official Curriculum (MOC) and show you what 
this training initiative can do for you. 

The MOC covers Win2K beta 3 and comprises eight 
courses. The first course is a free self-paced course that 
Microsoft designed to prepare customers for Win2K. The 
next three courses help develop and upgrade skills to admin¬ 
ister and support Win2K networks, as Figure 1, page 78, 
shows. The company gears these courses to users who are 
new to the IT field or whose experience is primarily in a non- 
Microsoft environment. A fifth course targets experienced 
support professionals. Three additional courses are available 
for what Microsoft calls the enterprise architect. Figure 2, 
page 78, shows the courses available to the NT professional. 
For more information about these courses, see the Microsoft 
Official Curriculum Web site at http://www.microsoft.com/ 
train_cert/win2kmoc/win2000_data.htm. 

For the NT First-Timer 

If you’re making your first move into the NT world, start 
with Course 1555, Getting Ready for Microsoft Windows 
2000. This free course covers Win2K migration topics such 
as updating and streamlining NT’s directory services infra¬ 
structure and networking protocols. 

Then, move on to Course 1556, Administering 
Microsoft Windows 2000. This course introduces you to 
Win2K administration and shows you how to create and 
manage user accounts, manage data storage, create and 
restore backups, and monitor data access. 

Course 1556 is a prerequisite for the third class you need 


to take. Course 1557, Installing and Configuring Microsoft 
Windows 2000, doesn’t cover only installation and configu¬ 
ration, as its name implies. This course also teaches you 
about working with Active Directory (AD) and DNS, shar¬ 
ing and securing network resources, and implementing and 
managing key network services such as DHCP, WINS, 
Microsoft Internet Information Server (IIS) 5.0, and 
Terminal Services. (For information about Win2K’s new fea¬ 
tures, see Jonathan Chau, “10 Reasons to Buy Windows NT 
5.0,” http://tvww.winntmag.com, instaNT document num¬ 
ber 3617) Course 1557 also educates support professionals 
about the intricacies of upgrading a network to Win2K. 

The fourth course in this series is Course 1558, 
Advanced Administration for Microsoft Windows 2000. 
Course 1558 builds on courses 1556 and 1557 by showing 
administrators how to centrally manage large numbers of 
users and computers. This course takes previous knowledge 
and applies it to a multidomain environment. Course 1558 
shows you how to use Group Policy to manage user and 
computer environments and centrally manage application 
software deployment, how to administer AD, and how to 
implement enterprisewide security and disaster protection. 

For the NT 4.0 Professional 

If you’re an experienced NT 4.0 administrator, you don’t 
have to take courses 1556, 1557, or 1558 to gain the skills 
you’ll need to support Win2K. An effective measure of 
whether you need to take these courses is Course 1555. 

If you’re comfortable with the NT environment. Course 
1560, Updating Support Skills from Microsoft Windows 
NT to Microsoft Windows 2000, shows you how to lever¬ 
age your current skills and acquaint yourself quickly with 
Win2K’s feature set. Topics that this course covers include 
AD, DNS, Group Policy, RAS, and Win2K installation and 
configuration. This course provides the knowledge you 
need to graduate to the enterprise architect classes. 

For the Enterprise Architect 

The five classes I’ve described can teach you the skills nec¬ 
essary to support Win2K in existing NT 4.0 network envi¬ 
ronments. However, Microsoft wants to move into larger 
networks with Win2K. Just as the new OS will provide 
additional features, functionality, and capabilities to help 
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lake Microsoft successful in this marketplace, a new breed 
f Microsoft support professionals with additional network 
rchitecture skills is necessary. 

To develop these skills, Microsoft has released three new 
ourses aimed at the enterprise architect (i.e., courses that 
low you how to plan and design a successful Win2K 
nplementation in an enterprise environment). Rather than 
uild on one another, as courses 1556, 1557, and 1558 do, 
he enterprise architect courses are self-contained, and each 
overs a specific component of Win2K network design. 

AD will affect how IT professionals organise network 
esources, how users locate network data, and how applica- 
ion developers write programs for Win2K. Therefore, 
bourse 1561, Designing a Microsoft Windows 2000 
Directory Services Infrastructure, might become the most 
Dopular course. Designing a directory services infrastructure 
in NT 4.0 is complicated. In Win2K, this task has grown in 
:omplexity because AD provides additional capability and 
flexibility. Course 1561 addresses such concerns as planning 
md creating a domain, understanding and designing an AD 
lamespace, and creating your organisational unit (OU) 
structure within a domain. In addition, the course teaches 


AD replication and management, schema modification, 
synchronisation of directories between Win2K and Microsoft 
Exchange Server, and AD performance optimisation. 

Course 1562, Designing a Microsoft Windows 2000 
Networking Services Infrastructure, shows you how to plan a 
Win2K deployment on a network with TCP/IP (Win2Ks 
required protocol). In addition. Course 1562 addresses 
Win2K’s RRAS - including IP routing, multicast routing, 
and demand dial routing - and VPN strategy development 
and IP Security (IPSec) implementation. 

Course 1563, Designing a Change and Configuration 
Management Infrastructure for Microsoft Windows 2000 
Professional, highlights automating installations with scripts 
and images and managing user and computer environments 
with Group Policy. Course 1563 covers not only automat¬ 
ing Win2K deployment but also automating application 
deployment, including assigning, publishing, repairing, and 
updating users’ applications. 

Custom-Designed Training Solutions 

Training is a double-edged sword: Insufficient training fails to 
give you the knowledge and skills necessary for job success; 


StorageCeNIral 

storage Resource Management Software for the Next Miliennium 


storage CeNTral™ is a dramatic new suite of storage management tools that provide a vital aspect to managing 
your Windows NT Server. 

Designed specifically to fill the void of storage controls within the Windows NT™ environment. Storage CeNTral’s 
patent pending technology Is the only solution to enforce disk storage quotas before files are written to disk. 


StorageCeyV7ral is a family of three products that can be sold separately. They Include: 




QuotaAdvisor V4.0 is the latest release of the most 
advanced means of monitoring and enforcing user 
disk space, growth of disks and applications on your 
Windows NT Network. 

DiskAdvisor V4.0 is the most comprehensive 
disk reporting tool available for Windows NT. 
Standard and Customisable reports can be 
generated for all major storage criteria. 




DiskWatcher V4.0 provides a method to 
track storage utilisation across the entire 
enterprise through E-mail, pop-ups, event 
logging and SNMP notifications. 



www.netcomsoft.com.au 
Ph: (+612) 9211 2322 


sales@netcomsoft.com.au 
Fax: (+612) 9211 0256 


Download our 
fully featured 30 Day 
evaluation version from 

www.netcomsoft.com.au 

Developed by 

Quinn 

Distributed in Austraiia by 

NETWORK 

Computer Software 


StorageCeNTral is a registered Trademark of Quinn Associates, Windows NT is a registerec 


licrosoft Corporation. 

















Training & Certification 


Figure 1: ► 
Courses for the 
NT First-Timer 

Figure 2: ► 
Courses for the 
NT Professional 
(far right) 


New to Windows NT 



Course 1556 

Administering Microsoft Windows 2000 



Course 1557 

Instailing and Configuring Microsoft Windows 2000 



Course 1558 

Advanced Administration for Microsoft Windows 2000 
3 days 


too much training or misdirected training wastes time and 
productivity. Because you’re the best person to determine the 
balance you need, Microsoft is changing the way its Certified 
Technical Education Centers (CTECs) obtain the MOC. 

On April 30, 1999, Microsoft announced a pilot program 
- the MOC Licensing Program - that will give CTECs 
online access to the company’s courseware files. CTECs will 
be able to select material from different courses to meet spe¬ 
cific customer needs. CTECs will offer customised course 
curricula - perhaps supplemented with their own content - 
quickly and efficiently. If several of your employees have sim¬ 
ilar training needs, contact your local CTEC and ask for a 
customised course tailored to your specific requirements. 

Win2K and Beyond 

The MOC courses represent a significant amount of infor¬ 
mation and also represent a major effort by the MOC 
development team. However, don’t expect these to be the 
only training courses that Microsoft will offer for its new 
OS. Robert Stewart, product unit manager for Microsoft’s 
Business and Enterprise Division training group, assures 
that his group is committed to developing a new course 
curriculum. The new courses will be what Stewart calls 
solutions-based training that teaches students how to solve 
real-world business problems instead of just performing 
knowledge transfer. 



Microsoft is developing a curriculum based on digital 
nervous system solutions. This solutions-based curriculum 
will train intensively in such real-world topics as analysing 
tuning, and optimising the Microsoft BackOffice suite or 
Win2K. One of the first Win2K courses you can expect ii 
a petformance course based on real-world customer scenar 
ios. This course will show you how to optimise Win2K anc 
the BackOffice applications for better performance, includ 
ing ensuring high reliability and high availability. In firs 
quarter 2000, the company intends to release a securir 
course that will show you how to secure your entir 
BackOffice suite on Win2K. Because security is such a ho 
topic, that course will be something to look forward to. C 
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Q&A 


Slorton Speed Disk 
■or Windows NT 


/[any users seem to think that NTFS 
loesn’t fragment. In truth, NTFS frag- 
aents worse than FAT does, especially 
,fhen disk occupancy approaches about 
0 percent. Executive Software and the 
'Torton group at Symantec have docu- 
aented such fragmentation. 

Several years ago, I visited the 
iymantec group to discuss NTFS and 
lagefile defragmentation. The engi- 
leers were debating the possibility of 
ccomplishing all this defragmentation 
a one pass. Norton Speed Disk for 
i^indows NT is the result of this 
iebate. 

Speed Disk is a powerful disk 
lefragmenter and optimiser. You can 
nove specific files to the beginning of a 
iisk to improve file-access speed. Also, 
ou can control CPU utilisation. 
Screen 1, page 80, shows the file struc- 
ure of a fragmented disk that Speed 
)isk hasn’t optimised. Screen 2, page 
!0, shows the file structure of a defrag- 
nented and optimised disk. 

As you might expect, Speed Disk 
akes a while to finish its first run. 
iowever, after this initial run, the soft- 
vare’s runtimes are reasonable. Check 
lut Speed Disk at http://www.syman- 

): I installed an Adaptec SlimSCSl 
iPA-1460 card on my notebook. Are 
\CSI CD-ROM drives still available? 

V: Considering the availability of SCSI 
’C Cards and CardBus cards, I would 
issume that SCSI CD-ROM drives 
hould also be widely available, 
■iowever, if you carefully search the 
nternet, you’ll find only a few SCSI 
DD-ROM drives available. I’m willing 
:o bet that CD-ROM drives will soon 
ise Universal Serial Bus (USB). Keep 


your card, though. Who knows what 
might develop? 

Q: I just added networking to a 
Windows NT 4.0 Service Pack 4 (SP4) 
workstation. When 1 rebooted, a mes¬ 
sage stated that the Server service 
couldn’t run because of a lack of suffi¬ 
cient storage space. What went wrong? 

A: To replicate your scenario, I installed 
networking on my notebook. I’ve con¬ 
cluded that you have incompatible 
files. For example, my Adaptec 
SlimSCSl card installation didn’t run 
smoothly. When I put the notebook 
into Suspend mode, I found that the 
SlimSCSl driver didn’t measure up to 
Advanced Power Management (APM) 
2.0 specifications and could cause file 
corruption. You can easily solve your 
problem by reinstalling SP4. 

Q; Can you provide a detailed script 
that automatically runs a system 
backup? 

A: I assume you’re using Windows NT 
Backup. The basic procedures behind 
backing up locally and backing up 
across the network can be somewhat 
confusing. 

The following line backs up the C 
drive: 

NTBackup Backup C: /D <’backup 
description or comment”> /B 
/HC:0N n normal /L 
<"%windir%\logfiles\backup 
.log"> /tapeO 

The first portion of this line calls 
NT Backup and tells it to back up drive 
C. Next, after the /D parameter, you 
can write a comment about the backup 



(for example “Backup on November by: Bob 
1”). The /B switch schedules a Registry Chronister 
backup, the /HC:ON switch enables 
hardware compression, the /T switch 
dictates a normal backup type (i.e., the 
system backs up all files), and the /L 
switch and the path that follows shows 
that the backup log will write to the 
logfiles subdirectory of the NT direc¬ 
tory. The /tapeO switch is present 
because the system has more than one 
tape device. The tapeO switch chooses 
tapeO (the first device the system 
records in the Registry) for the backup. 

The following line schedules a 
backup of a shared drive on a remote 
NT system. (Remember, you can’t use 
NT Backup to back up a remote sys¬ 
tem’s Registry.) 

net use Z: \\<workstation 
name>\<sharename><password> 
/user:<domain name>\backupuser 

Because of security permissions. I’m 
using a user named backupuser. Notice 
that you need a password in this line. 

The next two lines start and stop the 
backup: 

NTbackup Backup 1-. /A /D 

<comments> /HC:0N /T normal /L 
<%windir%\logfiles\backup.log> 

/tapeO 

The /A switch tells the system to 
append data to an existing backup vol¬ 
ume, if present. The following line 
unmounts the shared Z drive (i.e., 
removes the share from the system): 

net use Z: /delete 

Combine the lines you need from 
the previous examples into a batch file 
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Screen 1: ► 
Viewing a 
fragmented 
disk 


Screen 2: ► 
Viewing a 
defragmented 
disk 


named, for instance, backup.bat. You 
can then use the At command to sched¬ 
ule your backup. 


Documents and Favorites submenus 
from the Start menu? 

A: You can modify the appearance of 
shortcut icons with the TweakUI util¬ 
ity, which is part of Microsoft 
PowerToys (available for free download 
from Microsoft’s Web site). To modify 
the appearance, configure the shortcut 
overlay setting on TweakUI’s Explorer 
tab. You can choose from an arrow 
(default), a light arrow, no arrow, or a 
custom shortcut overlay. 

You can’t remove the Documents 
submenu from the Start menu, but you 

80 WINDOWS 2000 FEBRUARY 2000 


can alter it so that users don’t see the 
submenu. The Documents submenu is 
a reflection of the logged-on user’s 
Recent folder (contained in 
C:\winnt\profiles\t«frwiJ»je). To restrict 
the user from viewing the Recent 
folder’s contents, you can delete the 
contents, then set the NTFS permis¬ 
sions on the Recent folder to, for exam¬ 
ple, System - Full Control or Creator 
Owner - Full Control. This fix effec¬ 
tively hides the Documents submenu. 

You can direcdy control the appear¬ 
ance of the Favorites submenu (which 


exists if you’ve installed Microsof 
Internet Explorer - IE - 4.0 or latei 
and Active Desktop) via a Registry 
entry. Go to the HKEY_CUR 
RENT_USER\Software\Microsoft\W 
ndows\CurrentVersion\PoIicies\Exploi 
er Registry key and edit (or add, if i 
doesn’t already exist) the valu( 
NoFavoritesMenu. Set the data type tc 
REG_DWORD, and change th( 
value’s data from the default 0 (dis¬ 
abled) to 1 (enabled). 

Editor’s Note: Sean Daily con 
tributed answers to this Q&A. □ 

www.itnews.com.ai 


at \\<machine name> 2:00 
/EveryiFriday backup.bat 


Q: If I rename the domain name of a 
BDC in domain A to that of domain 
B, will the renamed BDC from 
domain A join domain B? 


Q: Can I remcwe the arrows from 
shortcut icons? Also, can 1 remove the 


A: A BDC in a domain has the same 
SID as the domain’s PDC, so your sce¬ 
nario would fail for the same reason 
that it would fail on the PDC: The SID 
associated with the domain controller’s 
original domain is different from the 
SID of the domain you’re attempting to 
join, even though the domain name is 
the same. Therefore, you can join an 
existing domain controller to a differ¬ 
ent domain only by reinstalling NT on 
that server. 

A utility that might help you is 
FastLane Technologies’ DC Mover, 
which is part of DM/Manager. 
Although the utility can’t bypass the 
requirement of reinstalling a domain 
controller, it eases the reinstallation 
process. DC Mover lets you save crucial 
information about the original domain 
controller and later remigrate that 
information to the same machine after 
you’ve reinstalled NT and joined the 
new domain. 
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Aftermath of New Year 2000 


The stage was set, the audience assembled, but the famous star failed to make cover 
headlines. Let's face it, the biggest show expected during this New Year ended up 
being the largest fizzer - not that anyone is complaining. Whatever appearance the 
Millennium Bug put in during the first week of the new year was definitely low key, 
in comparison to the disasters that analysts had been predicting for the past four 
years. Here are some examples of the Y2K glitches that turned up. 


United States 


peer 


The glitch interrupted access to some US 
eyes in the sky - the Air Force’s Keyhole 
I photographic reconnaissance satellites and 
Lacrosse all-weather imaging satellites used to 
It neighbours through clouds and darkness. The 
satellites are operated by the National Reconnaissance 
Office, a Pentagon contracting agency overseen jointly by 
the Director of Central Intelligence and the Secretary of 
Defence. The problems were corrected within the week 
and Peeping Tom’s back in business. 



Pakistan i 

L Islamabad's 

stock exchange systems failed to operate. 1 

A Brokers we 

re reduced to taking orders by hand. I 1 

A hope they 

were not of the techno generation who 1 

often car 

I't read their own handwriting. H 


A plumbing 
supply company 
whose invoices 
typically come up to 
$150 found themselves 
serving bills with six 
figure amounts owing. 
Imagine some of the 
reactions on receiving 
those bills. "ED! I told 
you, you should have 
called the plumber 
straight away! That's the 
last time you're fixing 
anything around 
this house." 



Italy 


When the new year dawned, the Italian 
government found that they had backdated 
sentences of some prison inmates by a 100 
years. If no one had picked up on this 


particular problem, Italy would have found 
many of its criminals back on the street. 
Bad day for crime fighters, happy day for 
the Mafia. 
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THE BEST 
MAIN BOARD OF '99 


OUTSTANDING : 

AWARDS 


1999 

Innovation 

Award 

Overclock, 
digiweb's France 


IWS-6163 m BX MOTHERBOARD „ 




j The I\/1S-6163 support 15 different FSB setting, from 66 to an im¬ 
pressive 153MHz. You also get multiplier settings from 3Xto 8X at 0.5X multiples. 
Even though Intel is now locking down the multiplier setting on its chips, You can 
still manipulate the FSB to squeeze more speed out of it, and this board is ideal. 
What makes this board even better is that is aiso allows you to adjust the core 
1 voltage from within the BIOS. It also supports an on screen display of CPU and 
\ system temperature as well as fan RPM speeds... 

I Everything on the board is well located ... 

Nov ’99 Australian PC User 

^^When it comes to motherboards 
with fiexibitity, the MSt MS-6163 
is truiy a work of art 

I Micro-Star International is the most reputable 
' motherboard in China's DIY market 

From the survey conducted by the "Chino Computerworld" magazine in July, Micro-Star 
1 International hos dominated the DIY (Do It Your Self) market in China. Furthermore, Micro-Star 
International defeated other competitors and became the No. 1 brand in China's DIY computer 
market agoin from the last survey conducted by the "Micro Computer DIY" magazine in October. 

The objective of the survey is to determine the most popular and the No. 1 chosen brand 
when consumers purchase their computer products. 

The excellent product quality and service made Micro-Star International the No.l 
motherboard manufacturer in the consumer's mind. Together with the outstanding results among 
the pricing and product ratings, there is no doubt about Micro-Star's distinguished brand position 
as the No.l motherboard in China's DIY market. 


MICRO-STAR INTERNATIONAL 
http://www.msi.com.tw 
[ MSI COMPUTER AUSTRALIA PTY LTD 

http://www.msicomputeccom.au 


^ ■jy/j/JA.'i 

NSW Tel (02) 8877 9800 
QLD/NT Tel (07) 3876 7222 
VIC/SA/TAS Tel (03) 9538 0000 
WATel (08) 9210 9800 



Editor's Choice 

RuniPC 
Magazine 
Feb '99 
Taiwan. 




"One of the best BX boards 
out in the market". 

ComputingPros 



"The happy 
quartet of LEDS 
all shining 
brightly " 


fpC User] 

VBESTBII^ 
"Best Motherboard". 

PC USER Aug. '99 


"Product of the Year". 

PC USER Nov. '99 




"reached 98 points on a 
possibility of 100". 



Overclocker's 

Paradise 

GameStar computer 
magazine April '99 
Germany. 



"The Five Star Award". 

Hardwarezone.com April '99 



"High score in the Slot 1 
ATX category". 

PC Intern June '99 














W90/K56fi4x l^derrii^Pf^ ^ 
^Use BC.Nt. Y 1 PCMC^^SLOT 
i^PC and Power MAC compatible 
4>Plug-an^l-Pla] 
i^SupportsI^ 
systems 2 


lajor operating 


It’s a NIC and a Modem 


The D-Link DMF-560TXD is a DirectPort tm 10/100Mb Dual Speed Ethernet PC Card with an Integrated 
V.90/K56flex Data/Fax Modem. Allows PC and Power MAC laptop users to seamlessly connect to both 


Ethernet and Fast Ethernet LAN’s. The D-Link DMF-560TXD also allows users to send and receive faxes, 


connect to the Internet, and dial into Remote Access Servers, or Pc’s using this one PCMCIA PC Card 


solution. 


No Dongle with DirectPort tm 


The D-Link Direct Port tm technology allows users to plug their phone and network cables directly 
into the DMF-560TXD without the need for an external media coupler or dongle. Unlike similar 
technologies available on the market, D-Link’s DirectPort tm can be plugged into the top PCMCIA 
type II slot on a notebook or laptop with double PCMCIA slots, without blocking access to the second 
bottom slot. 


Contact your nearest Distributor 
or Contact D-Link Australia on: 
Australia 1800 177 100 
info@dlink.com.au 

D-Link and DirectPort™ are registered trademarks of D-Link Corporation. 
Specifications are subject to change without notice. 

The DFE-560TXD not currentiy availabie in New Zealand 
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